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(54) OUTPUT VOLTAGE CORRECTING METHOD FOR PORTABLE GENERATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a voltage correcting method 
capable of correcting a sudden distortion of voltage outputted by a 
portable generator (100) rapidly. 

SOLUTION: This output voltage correcting method for the portable 
generator (100) adjusts the pulse width of a PWM control signal formed by 
a microcomputer by detecting output voltage when AC voltage is formed 
by an AC generator (50), converted into DC voltage by a current voltage 
generating circuit (110), and into single-phase AC voltage by an inverter 
circuit (130). and outputted through a low-pass filter (140) to form single- 
phase AC voltage. Low-pass filter (347. 348) in which Q of a band of 
about (50) Hz to (60) Hz is high and one-tenth of the PWM frequency to 
the frequency of about one-tenth is a cut-off frequency are used to 
detect the output voltage of the inverter circuit (130), during voltage 
detection. It is thus possible to promptly correct a PWM reference value 
to be read upon the detection of a difference. 
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mm] m#m&im doo) **a*i-5«£Ero»* 
[»*^ai xmissfii (50) izx^xxmnzziv 

fi£U itcfEmJE^OES (110) t?ilLsftfi£Ei: W V 
(130) l=J:01MBStftmEEi: LTn-'<* 
(140) SrjfrUCfflrtU &ft&ffimEE&Mf& 

flE©flF«gcOQ«*i(B<» PWMJHR»c©-|-#©l7*KBIH- 
»©l(8ltOjl|fiftW7 h*7jltt*i:i-an-^ 
(347.348) SrfflV^T-f >v<—^|l]|ft (130) © 
ffl^lgEESr&aU JM>*lfttHLfci#lcWW&trPW 

MsqMKKfc&ffjEi-*&ff;i*mfli doo) ©tb^j 




*fc±5J|t*i2(S*mBE«r»rti-Slt||IUTtt, 4L*1£8K 

^^f^7r^ (Q) *sj@5 < ^ pwMJSi£&£D+# 
© i 7bm.1k+&m 1 Stf ©fltt*£Lh*r* * h*?m$L 

k # l=tt*iitf P WMS^fitSriEt, fc#EE LT i © P W 

i»#«2] pwMiwipflrfottittv smm&k® 

IBKtlSUKittEEtrilAU rrottflEWESr-f > 
KBBU 5 O^^Xtte 0^y©RS4*ifcltlAJI 

««u:*5tf s^y^^r** (q) tm<* pwm 

^K^w+^cd 1 7S£«+#©. i a«a>fl««EiLk«:;fr 

^trtfttt Lfc t # K:tt*i&tr P WM»Mt *!Et> KflHE 
Lt^WP WMSlMttUiaWV ^XMfc-t 5 P WMJM*PfB 

^■cD®iEZft? z k zt®mki-z>m&m&mMe>mt>m 

[filsfcgU] 5 o^yro««*liJ3its^*y 

-7Tt>* (Q) dSHV^ttlfflo— /<^7-f/u# i % 6 0 

^uy«>jl««ctdait5^*yy-f 7t^^ (Q) 



[S*S5] PWMW»«*©«E3Ett, @t£«jEt& 
Kit P WM£9tt«rti£E LTtf 5 £ k t "TSW* 

[W#g[6] ^v^vic£9iSi!)$;ix£>55»it$8m«ll- 
io .fcoTSEfltWESrJBjfcU £ ro£sfEmEE£ri£?ifE«jEf8£ 
BttT?*SELTittitt*EE*:»J«U £©iS»imJ3ESr^ V 
^-#HIII!:J:9BrftJB**fcl,r-*tf-^«ffioi|t 

5PWM$!l^it-^<D/<^^i|iI$r^SL-oo-Y *[5] 

j; 5 ttssaeiftsrfi 1 5 SMgmic*! it 5 tti^mff 

20 fcBU PWMfflift«liiev^tt»Sr*y Sd-7ja»« 

# K&JWitf P WMS?ffiS: X ir ^jE L T £ <D P WM 
SqSffiliS'JV ^XM&L-t 5 P WMf&liSHri-roteiE SrtT 5 

[151*9 7] PWMSO^m-f-ro^IEIi. g^mJEi^ 

ama k<Dmft<Dm&mzo. 2@sjw_hirur laew 

30 WMSSSffiSrteiE LTfT 5 £ t Sr#m t -T5SB*^ 6 I- 

[fSjfcgi8] a»SrttmUfcfc*KBE^Lii^KPWM 

tgL, ROflJHI^J3lt5«a^©ffl^3»ESrJBjd£^5P 
WMS$fi t £ <D«^B Ic J; 0 ^I-T 5 r. fc Sr^» t i" 

[0 0 0 1 ] 

««j^ii]ito$-a:5£ ti-i 9 i o o h k<o&mn 

ffi^ tb73 S * 5i£3?ffl3§®8£I^IIS1- 5„ 
[0 0 0 2] 

so — slHiessti-s r J: 9 5 o^vy 3ii±6 o^/^y 
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[0 0 0 3] b*>b, &5fiT-|±, aLV^VlCi <0®mZ 
Cn' *&/Bv^T 5 0^;u^3Z.fi6 0 ;us> ro— £ 

#BSHB 6 3-1 1 4 5 2 7^ ttPSBS 63-30272 

14, teffl©/^^^, m^^m^mx^^ 
[0004] ^<zm zmm Litm^mmmMx 

14, Ell 2ld^-t-iPl-. ^Vi^KJ; !)[p)iSG$i£££ 

llSrfflVNfciScftmJE^^IllSSnO, Eff®<@SgW=i Vr^ 
f-3rft?U£ bfc*S4=>xvlH21lcJ;3ii:^fS2gS(n 
20, JEI:><!7- V/<-*E]g8l3 

250^mffi®JPH!H]Eg240, iift^WIe]SS260, 4 

ro^miHiK2ios.T/3emjEiHj8S235^i't^r-r5= 
[0005] cro^^vict *)\5imi-&iB}m£-£z& 

Bft3§®ffi&50l4, Hffiffl^i^51t^til^^55t^«- 
t b, *-ffitti^^i^55tt, !Bc+'K/UM^LT«!c+T>'-< 30 

m\ vmt>f&*v&ifc <* frs ssftwJE^^iuiis 1 1014, 

S^itoScfiffl^'f rt— Kll5i 3tl^f-^ y ^ ^ ill t «r 

y ^sss wrffij m^ss^^Eatm^i 20 1 •*- 5 = 

>x >"!M2l<73pijS(c^LT = is? ^nuz^m^rr 

[0006] ft, \B.ffimE.&£.\3im\o\zisrtzG-v-'< 

Vx*\UV>y- hSfm4, ISff§'JRSlElK240lcg5jg£L, 

j®9B120i: Lfc^?t3 V-rv-tM21<73fiEifiSmiE5rj!HSL 
-tbt, -f>-^-^Il]8gl301i, 4<lCO/<!7- 

5. rw-r ^IeIK130Tli, mi h7^-^^131 

«J8cb, 12 h 7^** 132 if? 4 h7>-^^134t 
^tt^Ji: LTiS5ftmai^l20lr^LTV^„ X, «1 

^*7^*l40£^bTmia^Bfm5lK1$ii?Sb, Sg 
2 h7V^^^132tm4 h7 v^^^l34tro4'^JiD so 



V^5. SI', mi K 7^**131 314 h7 

T'tDS^SSKg^b, S2 h7V-:^*132<7V<-* tgg 
3 Yy^^^^n2><D^-^h^mh Lt^W<-^ 
K 7 -f &2S 5 1 w Si^ b T ^ 5 „ 
[0 0 0 7] CCO-O-/^-^ K 7 -f ^0882557!)^ mi 
h7^i>^^13lRt^m4 Vyl/itxfimztiitii-zm 
1 PWMff-§-, K.O\ g2 S7>-^^^13225.Vm3 h 
7^^^133lrffl^J-r5m2 PWMft-i-li, S^fDA 

[0 0 0 8] -t bT, mi PWMfttl2 PWMgf 
bT 1^5,, ^Ofc*, mi PWMff^lCt 
!?mi h7^x*131tm4 h7V-^ ; ?134i:Sr©ii 
J-frtll hy V-^**131 t!3 h7 V-^*133i:tf> 

c p£&n»ftm2!§ian2o<DmffvD£i-;5 2:£, m2 h 7 v 

■^^^I32tm4 f>7 V-^^<?l34i:Otp^tt0^U S t 
X, 12 PWlvtft J: 9m 2 >"ZSXf\32 
tl3 h7^**133£ Sr^iS^-frS t mi h7 
^^^^■'lSltms h v Vi>^.^133t rotp^SrO/l^^ h 
iU 12 h7>'-> ? ^^132tm4 >->>xfmb<r> 

[0009] h ? v^^i3iim3 h7^ 

^^133t<0^^mffi»i, Ell 3 WAlc^i-J: 5ld % 0 
h t it0fEmi!1120romJEE VD t ^iS^"e«3 ►) &t> K) , 

X, 12 h7>"^^^132tm4 h7^-^^134tWP 

^mffit, eii 3©Bi:^n iS5fEmasi2ocois 

[0 0 10] CC07t*, n-/N'^7^/u-^140=Sr5iiiU 

^m i ta^mffi t m 2 a^mjEEii, ei i 3 5 

IC 5 0^/u^XI4 6 0— /u^o?E5£iSmBEt JL 
miW^Sg^-15iromJEtm2ttl^fig^l52romffii: 

&fm5ae>mmt>mm55\±, eii 2i^bfcj;5ic, 
mmmmm\E\& i- *5 it 5 jpmiHiBS2 1 0 \z &m l t v * 5 „ 

[0 0 11] r^ipmiH]ES210fi, S»ftffly-<^— K211 
RT*¥raffl = V7*Vir215-et$fi£U *ffiffl^^55» 

j±i^^ t w-mm = >r v-^2 1 5 1 <d m \zmm% ^-r 

-K211?rffAL, *tBffl^^55rotb^mffil-J:!3¥ 
= ^2 1 5 \z%m b X ffiStmff 5tW 
fSi, ^Mffl^^— K21H1, EI 1 2 ICtj* 

bfcj:pici#i^i5s^t J w-e^<, 4m<vmmmf** 
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[0 0 12] tit, ¥-m®®2\0<Dmt)i& : f-$: ferns. 
[§]SS235lcg^U rtf>5£&IHeI?£235K.fc 9 ^J^ESSSr 

BS235t±, W©«l^-fciK«ma8»120©+flai:»«L, 
3£«HI3l8235(O + fla»-?«:mffifMIRiaiS240-^PWM« 
4-ft£@K25(k W >v<-* K7-ry@lK240[caSEL-r 

[0013] iromm§ij[5S[H]BS24oi±, sets-^tfcesi 
fcjiv*T*wiu ssi&*i«8BE/iH£#i8245i:iii2gi|i 

«JEffl1gfct§2246£ feE?Ui tT«mffi[H]ES235CO+«iJ^ 
*iiE«*Wm20© + «**fc©|ll]te#AU US 
q6mJEfflSetS245 1!2 S^mK^4£StSS246 i <D 

&tt®mu<ommxxt%*\z&®ii,x^z. mi 

#S&ft§§248ifg2#ffffifci§§249i£B:?iJi t-c^m 
£E!h]ES235<?5+«^ tS|iftm^ffl5120©-1S!lSS^ £ Offl 
l:tfAU mi^ffi«fet^248tm2^flE«gtSg249t<7> 
* £ * tbtfcS§24 3 tblfc A^3 fiS^F b T V> 5 „ 

[0014] sir, tfcigjS243rota^^i±, mwm& 

E^®mf8£!E]&iioi::#it5#-y-w y **mro 
y- ha£mr<b®)i£L-cv>?>o ft. «-y-wy**inro 

y- hiS^lCtb^243rotil^«^«r^i-5lclSUT 
tt» &s£*gft§§ll7fe^UT8N£L-C^S. Set, r 

<73miE$'jpsiEiK24o-e»i, mm^mM^<ofems.^\m 

m 2 g*PH£ ffl©^246 1 Id «fc 9 #JE-T5 r. i: C J: o 

T-£roggi1tJ£fe^f£U cro^K-JgliJE 

Sip mffi «r ^§§2430^X^1^1- A^l"* i h ft 

[o o i 5] wm^mmiw&ftm&hi&mm 

g§235-e^fi£i-?, -^mffi t fe*>Dl? LfcHIEfefS 1 #J£ 
ffifeiSi248 1 ^ 2 ^mffifet§§249 1 IC J: t) ^JE bTt^ttim 
JEfe?£j&U w0^tHmJESrltig{§S2430tt:^A^^ 
l-X^i-2»- t* J t?#5. rrofc*. ItigfA^lfiS^lrA 
;b£H5&Wmi£l±E^®^120ro1IJE&i*>l::J: 9£ 
ftU ^^ffimJE^miS^mffifflS^L§i245tS2 
g5g«J£ffl«^#l246£ld J; 9^l&Lfcg$lfgEE.t 5 t> 
<6vn££H. ttigJSI2430ttl^l±+mffii: $n^o 
[0016]*oT» !J *9\\\<Of- MMt 
W y x * 1 1 1 y - K®(4 i 9 fcS5 < 1" 5 £ t ftx 
MWJB«gi;»241fe4l'L-cy- H®*ffife€-1M V * 

*nifcflM&u «-y-w y x?iuzmmfti&bi-z>z.t 
[ooni'x, &ffinmm20(D&E.ii±%-\,xtt& 

S243lwA^^n?)^ttimffi* 5 a^mffil-^L</i5> 

tfc«»24303W^tto fc*9v #-y-w y **mrc>y 
-Hffi*5*y-Klffit?L<^^ fc-y-w y 

ltt^WilsRfflfcfcS. wOJ;5lc x «J£fBijR|Eltt240lw 
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j:9» sMfl;^i2o-t?^$n^miE* J — tzwzz y 

3§-t-S£ft®fe#Jt£i£5*:*> KflEM»l20rott;fc 
ftffiiLTtt» 1 7 0#^h75£2 0 O^hSSt L 
■C«JE«ORBiai6240fcJ: 9KSi-5-J£o«EEVDfetti;: 

[0 0 18] -tLT. -f ^BBI130K:J: 5 » 1 IH 

*»*151&tWI5 2ai*4ll-?152©«ffifc5 O^XIi 

10 ©mSk»2Ua»-T-152©«ffii:©«tta©***:l 

4 1 tf/uh L-C¥*9«BE«rl 0 0 tf/u- h t i"<5¥ffi3ESiE 
®flEfeW*)£-£So r©^^^-^Ell8l30«r»!l»i-5 
PWM»9»flr*«rJg«i-5 P WM«-W8feiaiS250H:, 

5 0-^31116 0^/uy<tiroSJ1»3E5fcjfifcHAil6i: 
ld«fc 5 PWMWJ»«-§-fc»J*LT-r >v<— * K5-f 
E&255ldtb*1-5 1 0> 

[0 0 19] ^rb-C. PWM«*»£iai&25(W>£i*jE 

asam, u*«T-*»e>a*i-5«m©j«tt»-pfc5 5 0 

20 £ rog2p2?£iS wmffi i 2£ O® 

EE©M:**:B«U W w<-^SKi30(S.A*i-5ittat 
«K«l20©tti;&mflEVD&tf W i"<-*|5]gSl30-*»n - 
x<^7^/u^l40(7?#ttl-i 9 PWMW»ft*ii-5^ 

ife&£L-CV*3. 

[0020] HI'. i©«HPffl*««l00TfH, ftSKtt 
Mffi5120t -< ^/<-#B»130fc OWId^fflffll6m«g261 
Al/fciB*W«UigB260frRl*T^5. ^^ii^ 
W*ttlia»260f±, ^ttiffi1&fetSi26ltJSS[H]BSffl5265t 
30 lc.t91#^b, ^«jm»iDffi=£r@i?)®SfEtt?:^fflU^i: 
**S:ttAfe*#$lcJ: 9B*HJ«:fll9*LTffJhflr* 

few K7 w yiE]gS255i-a^-r 5 toTfcSc 

[0 0 2 1 ] ^OiS^[5]KfflJ265«, JtlSJ§l^=VxV 

m»ito 2ffiF£D®«E*ssiEnfc t * iiE*,icf?jhm^-fetti* 

PWM{S-i"&t) 5 m2 PWM«^<73ai^fef?lh$-&5o 

^*&m»itfem!5>i-s^smmfe^ttiLfci:#i±, ?sc 

[0 0 2 2] ^cD«t9l-, SSKBJEJg^lHlKllOlciJ: 9 
E.ffi^»fEfe-J.®SitU, tt«E*R»120-CJBj*LfclEBE 
mffifeW V/^-^lE]Kl30liJ; 9ffflCSE««fl£fc-^SJIt 

>-<0[i]ie?gcfe^-fb^-ti:T^lcA??flc^ D^m^fe^BK L 
00. -5£lw^S$-ti:fc^K^S.T/mffi£O5E0fttb^mffi 

[0023] 'ffio-c* ^ffio^S&l^fc-er-C^i^i'ro 
50 IsllSKfenfiL, K*W»»-frfcttEWE»SrW< L, <6 
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Hll30O'fP»«rf»Jh**, ffi^mffiSrO k UT0»i» 

[0 0 2 4] 4 ^<-^llBl30Srffli^ ' 

0 0^;uhro**a^glEm*S:ffi^-C#5fc«>. a 

?mmw*iifekistvz>h(oi>ibZ>. 
[0 0 2 5] :oiUAtE«<«E{UBOMIfcfT 5 £ 

lWA«HFlSlJllJiJ||2a*»152*»5.WAi-52fcaE« 20 

3 J: 5 I- Lfctti^mJESr^m^-f 5 «t 5 P WMfi* 
3B±llII|Z50«rW»i-5tro-Cfc5 

-4 9 1 7 4*, #W)¥ 5-236658*, #3S¥ 5 
-244726*) . 
[0 0 2 6] 3Z., «E«omtt. &?'Jiii|fc£*T 5 

- 2 1 1 7 7 7*) . r.^f,O**ffl»««100T?tt. 
#<«D*&-£\ El 1 4 5 ic, n— 

owgat^ i m^jfli-T-isi km 2 ttwj«m52t rorat- 

m^imJE^ttl!llB340Srffi AU X, n — 7 .< l 
40«>*ft|cttA«ftMailSI|a30«rif^U HUM 

l&EERVmmZ&tii UT P WMflr*»*®ISZ50SrW» 

[0 0 2 7] £.©l*flFJB*««100fc» Hi 2fcS* 40 

A^HSSSrVWEIISZloaW^WEiaKZSS-CWdEi-SfW 

»*swB2ouc«ttu mmmx&ifrttomxmm&w- 
m\B\m\o-?¥-mith. &«£EiaK235icj:9i9r£*E0 

v ccmff t ^$«^maia5zoi ic i 9 jigfijci- t *s $> 

[0028] H^w^^j»5iom^i4S^f±, y 
k&mf'fjr-Ykzmb^mm?}) v*sm»ti> so 



SlE5KfltJEEJB£ieIESllO£StfJEU =ffita^j#»5i©ai 
^mffi SrSgft LT iHSftm^aJl 20T? fo 5 ±^fi = ^ 

[0 0 2 9] -t Lt, PWM«*3S^iaiS250W:s 
iE?£ffiiSr®^i-5)]ESK38^[ilBZ70t» E.£8i3S£[H] 
&281, &U\ PWMMttfl^trVtttS PWMMWI 
*l§^H]K285t-e«fiK^ix, IE3£K38£[E]S8270T-ttjE 

^[5]8S285-Cli£J|i2Kie k HAiffi t Sr-frdt Lt^/w^ 

m*m&.mki-z> '<>^*m kztiizp wmmbw 

[0 0 3 0] MIC, CrojE32i£$g£[§]gS270li, 

BS273, &>&ftm&tn%k\zS: 9 &&<Z>&t£ Z&tiL&m&L 
■C»4S«ffi«rlWfta»?LT5 0^;KV 

275, at*, ««jEia:tt»dtE]B27S3i«tti^i-aBfa«jE 

Mof-^ ®JE SrWSHi-S mffiSBSlH]iS277 £ ntgw 

279t-C^^HTV>5. 

[0 0 3 1 ] X, ffl*«JBE»ffliaift340i»fea*Sn5 
®E&ffl*f*»i, «»tt«Jjaiatt291teA;&LT2SE«IEai 

*fc n * D *«*£#}»* Y 5 V^[5]BZ93fi. 

V;T[E]&Z93tt, jE3fc«3B£!s]I&270fc*SttS» 
(iajE3*ttJI&J*[a(&275a> y ir y K «r#flfe1- 5 ^ k \z. i. 

[0 0 3 2] -t LT, ^MlE?£iS^fiSctB]8S275Sr JJ -fc y 
hsbttSt LT:£Stt»±Btt270d»fe»P:iEtt**ffla 
LTV^/ < ^v^^fig, BP*,-T W«-^IalK130*5f^a!iLTV> 

«2ttJ*»^152lII]«>«eE*<b«rtttai-*utf» ^fii^l' 

^ > ^lB]B293J±jeJgSi^^lHlK291*» b O-tf n ^ b ^flT 

*lc-fr#>*-CHHajE?&a!E^E]»275© y -fe y h 

L, jESKI6*lHl2S270!6Sttl^i-?.Si|aE^&W{fl[t@t 

«lttJ*«-T-151RW»2ffl*«» : F-152i:OlBlE.»^UT 

[0 0 3 3] W. g6MiE?£iK?i?figillB275i0^i&M*fel- 
88L, Bf3arB*Mrtl-*6tt*W 5^^SI»293lc-tfn^D 
xffi*a<A*)&*t.feV*2:trt>, Bfcfla3E5e:«?KfiJclHlB27S 
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coy -fey hfe#»LTjE3i:*»4fellB8270d»fe3£lpjEtt 

mM&®j*is]88295, igAWtt 

ttl[E]g&269, &t/, ISM»millK299^A* u mi^as 
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[0034] ^©^ttMEiK295a« a^msit^a 

*§-=§r-fe?n* o^flr^-k LT{£ffiitigJ[H]ES297^A^li-5 
t©-Cfo5 0 r©«r*Btfci&[I]gg297t± v BStttfflflr-f-ti: 

s-^<fD^u7 flu** mffi&atfs-^i-s^ < -tf o * o 

flH9-trfiHBP*flr*i:L-C»HHII273Kffl*U X, 

titfSgS3g<H§-i LT»JHEtt273l^ia*i-S. 
[0 0 3 5 ] tLT> 3E««3B£EJ86270fc*3tt<5#» 

ia»273-ett. asn*flr**r»j«b-c!K*B^^y7is 
tt(ftEtt297d»e>j)n»(t#a«A*s*vs t * ° y 

s<;is*mc i ^u*«rffl§| < «fc 5 lc n <? *<t-9-fr 
[0 0 3 6] c:© J: 5 l-s *«Mfcffia«*ffiffiffl ± 9 t>3@ 

***WEffi4i J: 9 t>J8A/T?v^5 fc *tt^ ta 

100**a^Ji"5¥*92SCSlE«E©ffiffi«:n»i-5. 

[0037] w*maM*uiiai833o*»t>a*$*u5 

moS^ttl«^ s A^$^S^A??f^ttlIel8S269f±, 

J.O, 4*sA—9 K7-f^(H]K255*sab^L.TVN5 

[0038] sir, ta*«ai*Hiii]tt33o*»ba*six 
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«a«ffl«*©*8tlt*«*flETI»iI£JlTlc:<C5 t ft l ffi 
46) t:M^XMdiAl««%«Em««trmEainBK 

277Ktti2ii-3. m^ttKt-§-©m«£fis* j m»ftmss 

3S:ES£& © f - * ffiSrlf^DX $ -fr 5 wsmauff ? 
10 fc*EWfflaI!SZ77fctti;&-*-<&fc©-Cife3. 

[0 0 3 9] i©J:5l^. ^ttmSKroeSfflrt-cmSK-hl® 
ttfcWSTBMtiSrttfcU Jgl PWM«*RU«»2P 

20 [0 0 4 0] X, afcWi«5&tTi3&n»£\ BP*,, gift 

^mjE^ttii5]K340T^tti-r5 f-^n/Eicg^^ m 

EEgiS(H]?S277©lt K?S^IhI8S281 b 

S*5H*i»©«E4if«:B«U tttfJ«JET?fc51iMB 

[0 0 4 1 ] Sir, ifi^-Ctt, PWMi»«*t»)8t 
5KBU IE^5S^lH]iES270 J ^H^&l8^[5]!g281iSrffl 
30 v>5.rt^<s -^i^na^t* ^-^Srffiv^:: fcKJ: 

0Ki3oic*5ft 5 h 7 ^ nmm&Mffl ut*«* 

[0 0 4 2] r©PWM$!l^)f& ■§•&••'?■-< ^ oa^fa- 
#T?»«t5tBb-Ctt, El S\Z7H-r£?\Z. 4 2 
d => vfn.— ^ Sr c f 3 &f6iJ3S^I9:380fc yn/7A|: 
±oT«P*IM»*a3B0I^IM»«38l4: LTWll^PW 
40 M«»fflr**^»385i bT©*i6Sr»fc*5 t©T 
*>5. C©»ffl538lli, 3l>'•^^*S^^i!JLTV^^.^ 

»«»«rPWMM»flr*384^a385*»t>m/j**, ^ 
1 ffi^I^ 151 1« 2 ffi^jfiS!^152 1 ©ra»wBlf^©¥ffi^ 

[0 0 4 3] X, PWM«»»^3B5fe*»385tt, PW 
MSWx-7'^386^^Sl5387S.U { ^a5388T^J5!c 
-TStotU, PWMlJUSr- T'/wasefi, 
*©PWM«*ttRU«*E'iaSrlBte:S*T*i< troffo 

so 9, c:©pwMggsiei±, B]i6 ic^-f-«t o i^, 
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[0 0 4 4] *:LT % 35lfefflJ387tt, PWMl^If- 

?-f^igi&255ictti2j-tt& 0, ta^mffi^an] 

K340^tttA«aMftUlBlK330d>&«>ttUflr«K:»dft, 

je»«387-en» a*«ffttttiiaB34(H»a*««E«aiei 

*«ERt«lEjE|<[S:Bf«B*IHJrt-C«*ttJ-i-r. t tw J: 5 5 0 

[0 0 4 5] X, ftgtt388tl, ffi73mffl$ttile]l&340^ 
Cfc^iE<B^# P WMlffCm^itt P WMSSPI 
WMSflil i tejEfii k K. «t 5 * ft.1t P WM^Httlr 

[0 0 4 6] Z.<D®&\Zt3\,*Xis, ffl^imffiffl[^ffilH]iES 
«l«Lfc<n* n J: 5tttfJ*JE©-t?n * n** 

tti^m»Sffl^ttiiH]sS33o-e^aLfctH 

SftOifn* affile .fcfc-tfn^ n**-r S; v^iflcS 
[0 0 4 7] 

fctti Lfem*««<0«^ttJ*«JE©«[l=. i P WMS 
^e^jE-rs £. h &tft>ft,X^Z. U6»U Clco^aE 

tt, tt£©PWM£*ttlwJS-3< PWMM»«*fc.fc*> 
So PWMSmttSrttjEi-* J: 5 I- Ltft@©PWMSJ 

[0 0 4 8] 

IBM 5 *I§^1±, ^i»-lc.fc 

9gE»£ia5&S?tS§ftfiS£ (50) l£.fcoT&«*flEfc»J« 

u i©jfiEflE«BE*iaae«ffi»*iatt cuo) ^s^l 

(130) teJ:5Bf3fflWK!*fcUr— «tr— *WE©1MH 



(140) Sr^UTffi^SS-^ (151,152) a»e>w^j* 
•fr, -f>/<-^H«l (130) !CJ:9Ht*B2SE«IE«BES:^ 

fM»*» (310) tt5Y^^D3y^a-^tMt 
5 PWMWJ«flr#-©^/u^«Sr»IKUT-r ^-?S8 
(130) ltJ:9Itt2lS*»Srff5»Mlfffl*«« (100) I'fc 

ttamicBRu 5 o^/uy»3S6 o^yitofti: 

y 7 1 * 7 r * 5 (Q) FWMmfoW 
10 ■©+»Ol3SS*-H>OlWEOJllBJfcaiJL*r*y 
7jli»i tSKHUJB n 7 ^ ^ (347.348) £ 
m^XJ (130) rotttfjWBESrtttHU £ 

S>«tHffl 7 -r/u* (347,348) OUMStl 

tf P WMgiMt £ E *> icflKE L T P WMfliiJ ZfejE 

i-**mmftwm doo) roth^mEE^jE^-cfo?.. 

[0 0 4 9] Z.ff)£o\Z, tlj73fflOo-^<^7-f 
(140) fcttMU:«iWBn-/<*7-r/u*' (347,348) £ 
Rtt. -fw<-^EIK (130) OttS^Sr, tti^fflron- 
20 /<*7<f/u* (140) ^LTtHTjirF- (151,152) 

jWWV^Wffla-^^-f/u^ (347.348) lCj:!J-f^ 
'<-*!3K (130) tOW^iSr^ttli-STiife. *?Sf<0^f|g 

(347,348) lCj:9A»«>IMPfcJ:Slil*** (15 
1.152) m*ffi(©3B*J:0%/jN3<ttaJi-5rfctf-C* 

So 

[0 0 5 0] ttt, ^K«fc5ggMfit 

so £ k t LTV>5fcfe, ^ft^tci Dffi*tf«M*LT^5 fc 

X, *3BWi: LTJ±, 5 O^yBiB 0^W» 
Q*»JBV^ttJfflo— /<^7-f ^ (347.348) *rJ8v»5 

ItPWMSipffiSr^jEL-rtTp :tW4 . 
[0051] C<0 £51^ S6»omffi«HiStX£:-t-5llEjE 
4rf?*.tf, ttjEMtrWttfcU = ^ea.-#©*j&«: 
iiLoo, tfttti/Bn— A<;*:7.f/U* (347.348) l£ J: 

40 ^tsi^iDM^m^mta, rrom 

■Ctt, ^v^vicJ;!3SEK)$n-5^at^m«E (50) icj: 

IS CllO) -CMLTHaEttffiSrJgriiU ^(DiKmnBZ 
*4*s*—9W» (130) I^J; t)BJfS^K?0ClcUT-S 

M©d-/^7^W (140) ^^LTffiTJfiS^ (15 
1.152) d»fea/3as-*, -<w<-^lslK (130) lcJ:9Kt 
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fi5rtaLTt*a»® (310) k t5*-f 9 o = > 

oo>T *|BK (130) tcJ:5iEjaEaclftSrfT5»» 
fflSgUM (100) l-*Slt5ttJ^«ffiro0E^ffiT?foo 
T, Htffi^ESlE«ffi©flBE«*ttlfcRL, 5 0^X11 

77^ (Q) **M<, PWMH*»0+»0 1 ft£ft 

fflfflD— (347,348) fcJBWC-Ov*— * 
BUS (130) o£^mJE£&£tlU :OftfflffiD^^ 
(347.348) OHJAtff i S««BE t ©i^l: 

(100) ©m^«JEtfjE*Stti-5wi:t>fc5. 
[0052] SmftffJBXm (100) # 

roQ*SJSV^ttlfflo-XX7-r^ (347.348) fcfflV* 
iMHEtK-iki-a;: ft. ^IStltli, 

5 o— /uyojaiftjsiiiiBtts^yT^^T** (Q) 

|-*5(t2>^^y^^7r (Q) ^SSV^ttifflci-^ 

vim-i-K&mmn w zk\z.z 
<o. toxwzto&Tznmmz.'&tnt&z.ktfitoz. 

[0 0 5 3] 5 0^^fflro^(tiffln-/< 

t 6 O-^/u^fflro^Wffln— six? J/*? k 

[0 0 5 4] -t LT, *^tLTIt PWMBSfflHB* 

1-5 pwmswiomk it p wMmmmzmiE Lxn 

*rfT*.tf, tiEjEMfrlMMs U avtfa 

[0 0 5 5] X, *3BMt LTIi> X 
£*v5£SfE3gm#& (50) K.fco-C£««JE«:JlgJ*U r. 

053E«MtBE«raHftttEiB&iatt (no) t^ssl-cm:^ 

«JE«r?B»3tU c©H«E«ffi«r-<^<-^ia8S (130) 

(140) Sr^LTW^lfiS^ (151,152) *»6>m^)S*, -f 
W<-*0IS (130) tri t)mffi3ESltmJE^^fi£i-2)lc 
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& (310) tt57-f^a = ^f 3 -^-cWt5PW 
MM»«*«V<^*«fcHSLoo-fi"<-*|a!S (13 
0) l-«t5i£^«iS:tT5ift?ffffl*m« (100) K*>it5 

*i+5ttaifflo-y«^7-f^ (347,348) £r/8V>T 

* em (i3o) ©a*mflE«:«mu £0>«a 

ffln— s<*7j;Uf (347.348) (DtiiJj^ELk 

Ma6flHS«rK*ifcilEjELTPWM«»«»«rllEjEl-a* 
S?ffl3§1S*& (100) roW^mJE^jE^&il-Sfcco^fe 

[0 0 5 6] C^.t 5lc s PWMHR*l£i£^fl«** 
*y h*7H«*ii-5ttttJjBn-/<^7^^ (347. 
348) ^ffiffi-Tixli, 4>*-9m& (130) (Dffl^mm 
<D*ft«rES(UcttajL-C-fV^-^iaBS (130) roii^ 

20 ^®JEtro^comBE#[lco. 2 &J$£UbU: L.T 1 jfct& 

WMl*I?:fI LTfr 5 CI k t>W * LW \ 
[0 0 5 7] Z<DX0\C, JEmc&tii LfcS^lC 1 ifcffi 
©«»S:a«ltT0l[%lttfjEttT5^i:l-J:9» iMSjE* 

5. X, *J59itLtl4. afc#*rttttiUi:a:#fctt;W& 
tfPWMSl|lfltSr«FjEi-5i#t, rroflEjEfcflUrVfctt 

30 t*>5. 

[0 0 5 8] Z(D£oi^ SI^I^IESrfT^OO, &<0 
5. 

[0 0 5 9] 

[0 0 6 0] ^cr>^^?ffl^®ttit±, ^^-^VlrJ: QIbME 
^«rIi]!ito$-ti:55!f»ft?g®ffil50^*L, BJ l Ir^-Ti 5 



0) 



ftffl 2001-268924 



*!§Ittl30&£fci-5m#iaBSl01«:#U H^IU&lOl 
[0 0 6 1 ] £6>*&M«2pft310tt. RJt^-f y^-31B 

jffflE«E*ffliaiS32(«*a^jmsE*miaiS330Rwu*« 

»130<*>»flsfcfH»U Klw, gieSH*tHlH]B319ft>t>4> 

S^v^iy^By h/i'0MMMfPt>fT5. 
[0 0 6 2] w % Rft*w y^3i8i UTJi, J38i»<o 

DKlOltfftttU ¥*BtttA««l55W:fSiJ»«W«201irJjS 20 

[0 0 6 3 ] ZLX. =ffia***51©ffl*»T-l±»'ia 
1 Iw^Lfci 5 l-v 3flO»aEffl^W*— Kll5fc 3« 

E»&HKllOlcttlft1-S2:*K, hmffilg^OSSl 
60lw*,ttMELTV*a. iOHaE«ffiJB*iaBllOH, * 

satffl^w a— Knso* y- Kt*+-c y **in©r 

mmmmn \zo<o- 1 4 >v<- 9 mm 1 30 1 jdsaa 30 
u y**iii©#y-K**t*TiKfc«K»i 

[0 0 6 4] X, HffiW**i»5lWffl*fl|-T-|i8M«Six 

63«r^LT«»ffl3i^f !r >"!M65© + »?lcaBttU tt 

■0-165 2:ifc*llfc»l*LTH5. 
[0 0 6 5] &ot\ ^roy- hmn$S£[§]B&i60{i, 

s«mw»i2o©+ffi!iJai^-©«jEJ: n^xt-^t 

- Kl670««WE«lti«v^WE«rJg»aUTa^-J-5C 

t^-e^s. -tux, h \Go<nm 

^E»iioica3»t*4n?--f y **inro=s-y- harness 
• art-*. 

[0 0 6 6] roiM y **fBI»E]Kl7{H4. ^:5z6-r5 so 



y ^ Y 7 9 173 1 * 4 y ^ftiJ«#L$§17ia.u: 

7* h*7*9l75-W|gfltLTV*3. EP*>, ^-fyf^^ 
h 7 ^ 173 1 "f 5 P N h 5 # 

^Sry-h«EE*^iaBSl60rottl^jSB^Ii»ttU 
y^v^h^^-^^^nsroac:^^:?^^-^^ y**in 

liiwy-hssmce^-rsfcgstu M«mii7^^ 
[0 0 6 7] -t ut, *-r h7>^*:?i73£> 

^-*»4, *-f y^M»lfi»t»l7lS:^bTy-h«BE 

71<Dtp^5r7^- 7*7 175(737^- h h9>^^lTBt: 

7* 7*7 17507* h h7>v?X;?1761i, => U£ * 

ia««aR»120© + ffi!|4»^-fc»KL» 7*h*7-7l75cO 
J8*^-f *-Kl77tt» ry - KSrM»tt»»201li^»t 

s«2»y»mBEVcc©ai**BT-iE8E«u »#y-ra— 

K177©* y- KH\ ©iiS9fflHS^fi5tlHl»510^ff JhE 

(006 8] ^oT, iOlU' y ^^ffi«!WlH]Kl70H, 
7* h#7'7l75COfg#;y-1';*-— Kl77*S^*T L-fc t # * 
7* K h5>S>**176aH*a:K!Ri:fe0 , Myf« 
»««t»171O«P««ffiSriB:iilEm»«120iO+iBi«-T-«JE 
^f^T^it, yfv^ h7 Vv?^^173Sr^FigiS 

t#f±, ^-r7^^^h7^-^^^1735r^iS«flgt U 

v-hmmt b-r^-r y^^niiw«if&L, ^w^ii 
t L7t h mtffiic j: 9 Etfcmjs§£iH]B&i io^# 
f--r y ^ * 1 1 1 fcigiittfig t -t z> „ 

[0 0 6 9] C<7>7t£, KSitm£EI8^[Hli^ll0roiffiii±l^ 
«^-l::SBMl*iT,5a[8IE««»120li = «m***l51©ttl 

llO<7?Wta^iiig^lc:gEii?£^ix5»-r >-^-^Ih3K130H, ^< 
!7- ^7>-^^t-J:?.7'y s/^Kt¥i3^fyf 
173tTfilfi£LTV^5„ ^ro^T V^^-^13gSi30H, ^1 
l>7>^;**131iSg3 h7>^^133tSrii:?iJt LT 
K«lEmW»120K!SittL. X, 12 h7>"^^^132t^ 
4 h7>v J ^^134t5rii:^Jt UTiffflEWaRttlZOI^att 

u mi h7^-y^.^i3i t^3 h^^^^^isstro^ 

^151IC, h7^-y^^l32tm4 h7^^^^134 

i: <7>4"/S«a^)ffl «? a — 7 -f HOSr^- ITS 2 
£tl^6S^152lcg5^LT:VN5„ 
[0 0 7 0] X. SESIt**»SO©J*tffiffl^3«l»55»±. Bl 

Tv^?) < , rro^}#i5]8S2io»i, Amommmy* *— vz 

ll5rfflV^fc7•y y^ftaillKlw.t 9^JRftSKS:tTo-C¥ 
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ElK210©ttja*ffi*f5l J£*EEBB&221l::J:oTl 5* 
;^SI©-tlEtU miiS»a£lfiJh^l'al— K233 
^1X1^^ *230fcBMHlU X, ifi»ftm2Sffl5120 
o + «JB^-©«ffiS:»2S«miiIK225^J:-3Tl 2* 
/uhS£©-J£*JEi U SB2igflE|!&Jt*V;*— KZ34 
Srif> LT l — ^2301'EHJD LTV^„ 
[0 0 7 1 ] -t Lt, — *230Tte, 10#^ io 

KS«0*llB»«EEVssi 5#^hfi«©*2«»« 
EVccRt)!- 5 jJOu hM©8 3 WWBffi- Vcci: fcffJ 
SL, JBl»J»«flEVastJ:01ftJfi-t-5ii'^<O^n 

ccSrt*«»*»3ioi=*i&i-a tm^ m2mme 

VccRVJ|S3M»«ffi-Vcc«r-trofliroftdffliia>SJ(e-¥"^ 
[ 0 0 7 2] W % roW»«JR«201tt» fflft, **B£tl 

##&L, I^^=L^-^230lC«to-C^lffi!lS9mffiVsst 
ff 2 Vcc^ff? 3 mOifflmffi- Vcc t $rJf2j& LT<& 

EMMI^fcflMWS. *LT, Ht«a*«l»55«:4fli»r 
*fc£©jfcl«#»dfcL*:i:#s iSSftmMffil20/5M^Kit 
TV^jfttf AS 2 flntEEia*225lE J:oT u-*230lc 
®^£#«&L, U^aU-^230*»bJBlW»WEVss 
St>*m 2 W»«EVcc^JB 3 fMftpftEE- VccSrttW £i£ 

[ 0 0 7 3 ] X. NE 1 £*EEE]IS221©W;*J«E«:l**n 30 

U— ^230©A*fl8tiaili-5C.t**fcS. 

tt, si^mff[H]gS22iww^mEt^2^mffiiHiK225 

rotti^mffit5rra-t boojglS«JEEII6221i»e>0 
m^£ii?SliU= 3 < f al'-*230IC'fftjSL, SS 1 Mma 
»221©Hi/j4»flFJh Lfc t # ICS 2 j£«fflHK225a»fea> 

w^mJES: wfa u— ^23oi=«jei-5 «t e> tc^-r 

k fc$>5„ Kl-> ¥*Btt«J*»55«r 
#U*V»SS»»m«50«rtt«U ¥»®IS210Rt^J|Sl 40 
SmJEH]gS221 LTitaE*Wttl20©«JE«rJS 2 « 

m/£[§]S8225T|S$flEL, *tiff8t«a[»120©«*«:U* 

So 

[0 0 7 4] -t LT, tE%ttjK8IS12O0ttE«:Mttl-*-£ 

*»H*170**3fc»ffl*m«lftfflH*3302:-fr*>tf-CJfc 
«JE*J»»500S:»«i-5igKT?fcoT, El 3 tn^-f J: 
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t Lfc»ffi»«t»511,512^J: 9lKiCmKffiS120ro«E«r 
#ffiL, ^ff*tt»Sll.512©«t»/Sttffi*r3E^y*^- 
y-frf— K513fc*tWS0t»514fcfcJ:9l»T**, fcffl 
&&tS§514ro®te£tfcigEle]BS515lcA2) LT^-f y 

H9>"^^525roWiiSrfM«i"tS. 

[0 0 7 5] -t LTs COifcig5lHliS515roS2pmffA^ 
fMffllttSl8l!20l frb<Df(S2 «ffll«£EVcc«ry 

517lci9^Lfc-^mJEi: L, ^0-3£mJESrS&l£ 
S^4&1?t§S52l iff? 2 £!JMgtft$§522 k T#JE LfcgJJtmJE 
SlSJJS1SetS52ltS2S£|iffifitS52 
2i©*£fctt, JD»«tt*523«r^LTaa©ttl*«aE 
ttaj[HlK330omAfi«-T-Sr*ttLrv^. 
[0 0 7 6] Ml^ ^O«il»JWm-^7T?fi£.lHlK510^*J 
It**^ ?W h 7^** 52514, lNfy**fHHI 
(ElSS 1 701:1*5 It5 7* 7*7 175<D38Jte^W K177 
kMMk L, SC^iJt UfcJSJfe^W Kl77m»2IRiai 
mJEVcc<£rfn*DLT^^ yfy / h7^*^525Wig 
5i3S»rtwJ:oTISJty-<^— Kl77<Z5&*rfSM& LTV* 

[0 0 7 7] ftoT, CLO«iiM»ft#^^lB]KS10 

it. ESttmsaji2o©ffi^«jE^±#i-5i»w«»aB5 

14*>fjfctti*tt#jy».L, Sl£2p1SST;S52li:S2S2pS 
^522tlcJ:t)^LfcSJJ6mffJ: (9 fcitK^oT* 
W y 7" f ^ h 7 ^ ^ * 525 £31 51 £ ■£ 5 ^ t \z J: 9 * 
y **W»Ettl70^WiIIH»«-§-*ttJ2j L, y 
^^SiJ^l]ESl70lc*3lt53g3ty^^-- K177*jR*T** 
5. rrofc*, y^^«fl»|gHSl70HL, EEoSmflE^ 

^[iiissiio-co^iift^waj^srffjkL, ffsftmffiig^ 
ihikiio©*^ y x*m&*&mytmk ut2Se»e«« 

*50*»feittSIE*iR»120^ro«*«|&tffJl:S-*5. 

[0078] Kmaasec^oromff^Bf^wmffivD 

«fc "9 t<S< 'ioT^l' vf-^iT Vv^V^fttSttm- 
3i*tfl8t L, *-f y ^^MffliiaiSl70*»b{ffa«BE5B4 

H*ii(w>**-f y ^^mir^iifg-i-^m^^-itT^-f- 

>f y ^^UlSrWil^t-r?.. imiplcLT, BCgiE 
mJSa5120Offi^)®ff?!)S— ^VDi 0 tffi*»(Cfl5< ^5 
y **lliroi*it!o*jEl»r£*u, -^fiVDWTw 

»^ici4«-»--f y * 1? 1 11 <*>y- h 1^ wa«-»a« a* ^ 

*b-C«-1>-W y **lll«r3Mi:fcffii: L, KgfEH2iffl5120<o 
*ffi«rfllf lw— SrottVDfci- 5 C t *ST# 5. 

[0 0 7 9] i LT, tti^m»fE^I±llHlK330l±, -f W< 
-^|Hl!6l30fcSIE*T,S«jilE«:ttttlffl«»H»331i:lfc«S33 
3tT^WL, ^Wffin-/<^7-f/u^-335Srffi^TP 

awj»«*JB«iiaiS5ioi=ai*-*-5«i. «*»*«iw*a3io 

irigmBft^tti[5]!g350t IcttiJ* CCOip 
ic, W^I«5K«ittHHlK330ro^aifflfi^;IS33lSrii:«ftmffi 
IS^IUSS 1 lO^fficfffgaSBB 1 20 k ■< w<- ^ Egg 1 30 1 co 
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IHfc»AL-CV*5fc*» B6WfEWE»£iai&110S> + «a» 
fe-f W<-*BI*130t«h.a*, mi h7>"^**131 
£^ LTSI 1 WaMHH5ia»fe*Wl=0WS**vCJS 2 a 

32=SriO- LTm 2 W;&Hff-152*»&AWi::«l&S*VClS 1 
ttJ*4«-?151*»e>*3 K9^^^133«r^LTM«flE 

IMl331«rflUi,5KO««*rtltr«K-3»Errtli:L» El 

4©(i)ic*i-j:5te, *ffi^»fEmJirom^m»s* 5 ^ 10 

/<^7-f/u^-335Sr^Ufetftttjm«ft«-§-Hs El 4 £0(2) 
K:»1\t 3 ±&SSfE £ftfcM«fiCO&fflff-^£ -ra- 
id* T£ 5. 

[0 0 8 0] «ilffiiJ^m-^JSIl]8S510COjD 
gfig1-5^,h/5S-?#5. X, tUAVflMr-^tr^AMffl^ 

«T + *fM»*a310fc Ufc^-f^na^tTa-^roBfSf 20 

h*lci£DTttl;&m«MlSr$MH1-5«f, l t'y Mw 
»B?-T « gfbSfc £«E® & © + tf- * **» - tf - * ffi 

[0 0 8 1 ] », ttAttSK4ftffi|gI!S3302: LTIi, jftffl 

S4*HI§lB320tt* #£Ett&H»325friE&fEtt&[«IS120i8m 
&8t«325l:: J: U it5fEmaSS?l20coW^imff 5r^£E LT* 

Affii»^gi:3ioi^a[ac«n(8isi2o^u^m£Ei£SriKefEms 

[0 0 8 2] X, <<l"<— ?&mMkv }\s 
^M0iOW^»A*ixfcttl*«BE*ailSK340tt, -f^ 
^-*EH6i30OJBiffl^j«ERV|(S2m^«BES:«-» 

*>9, fflUA«Etr^fflStA»34l.342-p^£L^:fll 
l^HJlff« X.U\ 8 2litfj«E*:#fl=«tt»343.344 
^#EE*T**fclS2tfttti«BE*:» «-*tefflffl<On.-/< 40 
*7 ^ /u*347.348S:3> LTftttlOB53l-*£»tt»j£IBI 

[0 0 8 3] Z.<0&\Hmv— 7^/^^347.348 1 L 
Ttts 5 0^/u7 7l>3£6 0^uyS«©1lf«^Ssti-5^ 
^•^7^77^^ (Q) ^i«5<, l*n^/U775M2* 

7-f*ni)ct, pwMfHW«*<D«tt*©i 

1 75S2 0#coi -Cfc5 1 * /wy 7?;^ 2 so 



m<Ou—s<*7j /u*347,34&k LTfflV^fclo, El 5 
■<>'^-^E]ISl30©itiy3«E*»PWM 

t» ^1 <Otfitiim<Ov-s<X7 4^?347&jYl,-tzm 1 
ftWtStt, EI5co (i) tttt^tJ:?!:, 
ftjE&ifcJiMKiftSo X. &2.<r>&mm(n>u-s**7 4 
A'5348Sr^-LfcJB2»m«E 1 t>» EI 5 CO (2) lw*3V> 

co-ftbfcfll e>*»<CE!4ift»* t ft 5. 
[0 0 8 4]^t, lCOllXr;S2^ttiffln-/^ 
7^/u*347,348Sr3>Lfc«-tetimJEtt, 31*8t*Ml*B 
®tt»00©^(?fa56V^ t * „ 7 ^ /U* 1 

40£?> L-cm 1 tttfj«m51-*» 2 fUJjNI7-152A>e>fti;b 

— ^^7^^347. 348i»5>tb*i- 5 ^ £ d J -?£5. * 

miMmmJEtm2«IWmJEi:coMmJESr 

51 1 ff 2 iti^Sg^l52t ©M^WmJEfcStttLfcfcttiflt 

[0 0 8 5] X, J: 5. Sitttfj 

« J f-151iJB2ttl*JB- : Fl52fcOflil-T-WI«flEa»R«S*t,fc 

2*S:£D£-£5„ Ltf»U tftHJffla — 4 /u-^34 

7.348H, 5 0^7SS^«l:*ft 
5Q/0*it5<s 1 ^td-v/U775S2 ^fn^/u7SJ[CO^iS 

$k**>v vx-ymtiL&b Lxv^fc«>» i^&4i:st 

SKWRJdSaa*****^ Eleco (l) Ci^f J: 5 Ui v 

co (2) ■ t*i-J:5fcHaMt-CJb6»ISjEWfc»*l£» 
LTIi/hSft^t L-C^m^tu5^ tlcfti. 
[0 0 8 6]ffioT, C©l*tmttl«ffl-t026»lwS 
-3<#£lE£ii:*>K'fTx.tf> El 6 (3) ir^-TJ: 51^ 

#5. ft* tettifflo — ^^7-f/U^347.348<03!7 y 

75S*+^roisa©ffl»»i:U P WM^i ^coK 
8iiffiSr5S*l^*ftV^i±imJEt LTWU E.o, §2; 

3SS&&ift5 5 o^yxite o^yroSMtt* 

[ 0 0 8 7 l X. ^©tftUJ«BE«r+*«gffll^«3l0lcA 
^i-5twBgLTfi, E)3ftifir^Lfc«t 5 lw. HiftHK 
53l^Mffi<b[H]8S533^LT4 3 ^:SiJffl)^©3lOICA^ 
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tStrot LTv^. c.©3SttllttS31l±» H7 0(l)l: 
*S*lS.fc 1 8 O&tefSro-f^fcSfll&ttjmffia 

fc as 2 & u ms. b t comwz «rsj*i-« *tr»l«i- 5 1, o 

^■lSZi©*SHF-IB«BEfc#fl;Ufc*ffiT?fc5. JEC £ 
©H«ffitvf «*«rlft*rtt'fbB*533lc J: 5 ±JSfS8S 
tfTV\ El7ro(2)(w^L^ES«^(Og®ffiW-§-Srl2I 
7«>(3)fc*i-J:5 4|R«mBEi U - ©flJRjjfcmEE&ffi 
2>®EE{§^£ LT**«fl»«310i::A2jLTV*S o 
[0 0 8 8] t£oT, ^^:«lJffll^©310-Ca3^mJEm^- 

S:»fdi-*vtt, H7©Bfc*LfciEttMHfcfc#U B 
7 © C KS-f K« tftt* m*f ft Sr 2 «fcrti± £ * 5 i k 
X. U;b*EE1ftHlgltt340ft»b£ttEIK53l-* 
f&*tflMbBKS533*fl- LTU*«BE«»fc**M»«3 

[0 0 8 9] i©*g»»»«tiaK535r±» MtM 

1-581 a^mffi t m 2 ffl^mE t ©s«£Ei^a-3< *g 

KtttrftMtU jEacft«r3edt1-5JBlU*«ffii:JB2a* 
mffi i ©HmEE ic*s It 5 -t? n * d * sK>C > h £ £ ©jete? 

mEE»C*3(t5"^B ^ n^iK-r > Y<T>9<< % ^VkT^-f-V 
b i> n * A »fc * **J»«3 1 Dfc A* L T H 5 . 

[0090] ttt, amtiEttttiiaK350tt, jgfit»35 

1.352ttt:eS355Rl^^-r y h 7 *357T? 

fflttm»201^j£LfcIR2M&P«EVcc«r 
»J1i®ffiffl^fiESfct^351 .35213. J: Q #EE LTSgsmEE 

>-^^^357Sr^a$1t5t)Oi: UTV>5. 
[0 0 9 U SC. £©*-< vf-str Vy vi>^^357 
t±, ai $ y * U =»i"**«r:7j*- h*:/7l75l5: 

*5J*53SJte*V K177©# V- KlwSMSl-SfeOT? 
fo5»o ftoT, £ roigia«fEt&ttllH]K350Wu ^-Yy^V 
^1-7 >^^357*J»311"5 y **M» El ESI 70 

l£tt, ftmiE4ftHiaK320a» W7J 

«aiEitt34o*»?>a^s^Ti6#«biHitt533iij: 9 mm 
*tfcflw= s^j < JEjg»?t&aiais535a» e» ©-* o * p * 

LTAASixSflL =*W*«H5ia« 

mfrbmm&fe^-k L-cA^sn, 38*^ a— 

K177©* y- K«tttWiB**tti«*i 
*U II:, ^ny h^HM»««315*»t,Ht^ny h^o 

[0 0 9 2] i*vfe©ttW«*a«A#3;h,5f*fW«l* 



S310H, ^©t&^t LT, 0 8 13^1" «t jl:, PWM 
Mifl«PWM K?-f '<-fc|iW>1-5 PWMfltWjJ 
»44l©«U !6»*fcIillS533a»fe©ffl;&*EE<t»&t«e 
JK«»«iatt535d» f>rofn^ n «t t) SdW©M 

*6CRUT*S!l!6»3tWI4»Sr*UBfrLT PWMlt^&Jfc«44 
l SrMWf 5 *a!ftjl*5S!l?9ffl5435S.U«l^»IiHB«Hfll«fiJ43 
7, KlcKS^-f y^3lB*»e>©flr*CJ:OimB3!EflE«ffi 
©J«lfi*«rtt5£1-5a*fl«*K:«lB4l5^»S^-i' y 
^■3l8*»fe©«*CJ: 5iH«S«aE«EE©til*«ffiSrn» 

10 »fti-5 ta^wERjsau 17. sy, tttfjWEttttiiaE&s 
4oa»e>©aa^»«ff«*KJ: 9JBiai**^-i5iat«R2 

ffl* SS^F 1 52 P> U^j 1" 5 £§fE®EE tr KM" 5> Hffi 
R^gtia3433, X. IaHE»^ffllHlt53l9*»t,©lHlSE»« 

fflffl5421^ttJ^mait-§-S.U ! ii]IS»m-f- J ^^ b hAHBO 
»««3i5^e>roiJllft«*l!:S-JVNT^B y h^K5W 

£5423, lt> a*«a»aiatt33o*»e>©tt*«aE« 
■s^»ia««flEttmiaisz30d»p>oiffa£«jE«*ica-iv^ 

20 TffJhM«Pflr«frffJhl5IK360l£UAi-«lilKM»43 
K !)^^«WPIB»170fcJ3lt5**^-f*- K177 
©* y- K«ftfc J: 5 CWtfiEX£l§]Kll0lc«ttfi1»' 

-f y^*in©WiM»<r«mjf*»awfca»4i9, k 

C «f*W»*a310©fW»»^ttlBf-«?t-C«WffflJB 

■**rWa-r5a*M»«425fc»jSL-0*5. 

[0 0 9 3] (SJ, rro-^-i' ^ n □yf ;l -?tfc5n 
ffiijffll^ia:310f±, BwLtV^V^, +»^^yt 

* * y S.U ? iS^^S$rtT 5 ©© 7 A T ^ -tr ^ ^ * 

y, S**By^Sr»«L-CBf»©*B!/^«* 

SrJeStl-S^MEIISfcfl-l-StOTfeS. X, AT^Sn 
5T^-B^{t#-«r7 f ^/K&-f-l-a5tfe1-5T-7-B -y-r^ 
^^*lft«4llo«*.-CV^t>©-CfcS. 
[0 0 9 4] X. *By h^«S»«»3l5lJl*SV^T. /< 

40 S-fr, h/uBBftfW»W423*»fc*n y h/i'K^-f 

/<-3l3KHl*1-SIHe«»flr»lC'fi , *>*T*5'^HI 

»««3l5*»e>©Mft«**:*l«UT^By WHWSSiiJ 

[0 0 9 5] ^Lt, PWM«*&J*«441tt» PWM 

T PWMSUffllftfS: PWM K7-f^- 311 icttl^) U ^ 
^[5]^130lc*;(t6mi hy >-^^^13l7iSS54 
h7 >>\SX?134V&>Z>& h7>"^?OWffiSrl 
so »1-5. IKiPWMSif-7'/Hi > #»©PWMSIP 
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[0 0 9 6] -t tt, 4 J &#J^a310roPWMft#£ 

L, i«>PWMfllfl»«-§-SrPWMK7-r^-311tttl* 

P.y^tCj3(t5 1 *ny*BMD©2#K>lB«BfcttS-r io 
6«*:R*fflLfc*-PWM»MH£l)g*.» PWMSW 

^flT-S-«rJ»rtUTV%5. ^OfcJ6, PWMfBIWf£-5§-ro 
«-'</u*tt % E19(D (l) Id^-fi plr, fa-r^- 

ifcris 5 0^-irv h«r«pifr LTft+/<-lry 1 

5 sipjEsas 5 it** t * n 

So 

[0 0 9 7] -t Lt, PWMK^-f '<-311li, ^<7DP 20 
WMW»«#S:«ait* U-C* 1 h7Vi>**l3lS.tf 

roPWMWI»{t*«:E«5iifflLTje2 h7>-i>;**132 
RtflM h7 V-^X^l33lra*1-5>m2 PWMfffi 
Sr^figL, roll PWM(ttRtJ ! l2PWMftSr-f 
^ (Hjgg I30|-a*i- 5 „ 
[0 0 9 8] *P^ffiffil¥a3lO03«Ett^e418|I4 
33l±, #PWMSW6lc:#J££^fc#&romJE7 l -:/;u 

-^>?> PWMSM^aLSrff 5 5 v^tc 30 
K340d>&Sgbme531&tfie«!hK{l:lBin533«:^ LTA 

1 *»bja* * ixs p wM«s»flr*fe»flti-5*/<A'^« 
5. 

[0 0 9 9] ^LT, H*LTV>fcV>*ft»*-f 
f£3iV PWM«Wflr«-«rPWMflr#*J««lJ441*»e>Ul 

at«ffiK>ffl*«rBH*6-*-5lc§RU» «F**W^»310f4Je 
JK«»riUa»535d»t>o-t?n ^ d^ft-f-asA^HT^ 

*VNitJ±Hta!!iiSei«l»«43SO^HiSrBI!*M-S. 

[0100] ^<Dig.mmmfflfflm35<Dft®}&Mith£H 

ZZt\CXV. 4>*ffl»*»310©PWM«JHbfctt441 
tt, !Blffi*tt^l5l£8 2W;&M^152i:©|!flro¥*&tti 
^mJE*si9:^^-r y^3i8lcJ: t)I2:J^^K^ 1 0 OjJOu 

O^A^yfc-*-smffi*rWj«-*-aPWMi!HI»flr**rttJ*-t- so 
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[0101] ^roffi^mJEo/l&gcfi, PWMtf4U 
85441 G> P WMgiJi^- ^HC|a« * *LT V ^ 5 

2 0 5 y 6>TS£^.ttii-^ py? SrajRi" 5 *»Xtt 1 6 . 
66 5!) 8>-CK*ttli-* o v # Sr3^f 5 J: 9 % ^ 

[oi02]x, tti*l»E©ia:j£tt» PWMSff-y 
/HcMSftTV** PWM3E!|l1t£ttjEtttrJftft-ettift 
LTflQESllHUrTBj&U £<D|*iESl|Meica6-5v*TP 

COTfcS. -t Lt, iOPWM»flltta»fe«FjES*tt* 
KW1-5«3E|lSrffl^mflESi:)o5Jf|54l7d»t,^2fiBIE$iJffll 
*M35#ttWft>> % £©tt2Ett*PWMflr-lHbS«IJ44li;: 
SttSi-r tick otf oTv^5. 
[0 10 3] JEfc, PWM»*feja»441*>bPWM« 

*f»b!H]eS533?r^ U^£b*mHft^S^5V>Tttl^® 
t OJ6*:tt3Ei-5«jEfl[*rW^«BE«JgM*433*>b 

pwMft«-*disiJ44iti«*a*-fr*j:5ki-5. x> 

jEtttt©fi*MWM-5J:*t>, WoE^S: PWMilM 
43Ett»fc Lfc*tl&M«JE&ffi;'j **5- J: 5 LTV> 
[0 104] ^©fiSlElcKSU H§S?8l???ra$§®ffiil00T 

PWMStPttl-tSjEffiSrJn^ UT«EIESJIi««r«fl£i-5 
*tjE*t«rlB16LT*s&, -JHMttfc PWMttflPflr^frJB 

[0 10 5] wCD-J^ft-Ciff-fclCtT^jEt LTIi, 
SH-^-f * n&StPWMS^f- y/ud>Ps PWMSip 

tesrioi&sg^ffl lt pwMM«Mt-§-«:?Bj« vxmx-rz 

BR. PWM K9W^— 311-W ^|5jgSi30, Rtf, 

tfctHffl o -/■>';*. 7 4 )V? 347 ,348# if rottf^iiffilC i !9 
W«OPWMaiIS«iJ:5tti*»E©»ttl*E«*»W^ 

^mJE&^g4it(5433lcA^$^fci#, ^1B^3£WP 

iL M1Btt£oPWMXi|i«[J:0 1>Mn£+fl8UK 
»HTV^5S£»«adB*lcK^U-*-PWM»flB»c»L-C 
icoffiIMSr3!)DxTil£3E£i5Sffit L. ro^jES^Ml^ 
V* P WMMlWft* «r P WM« ^-^fi£ffl544 1 *» C, W 
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[0 10 6] lot, W6<D (1) fciSLfcJ: 51^ Jg 

i tuaamsi t g 2 m^^i52 1 rotb^^wromff 

347 . 348IC «fc o "Oh £ < £ itfc3&#©*fc:jC CfcfltiE 
^S-^-r^ ng>7S£*W^'<^ nfHfcm&fl&U 1216 CO 
(3) ir^ufcJ; 5»=a*«r/>& <i-5*t3ESritt)fJ:HJ 

[0 10 7] c<Dfc*. — JSJWei'rt©gW8W*3B*T?fc 
J: 9 t/h*fta*4: LTtti2j«EEttJBSe»*M33l::AA 

[0108] w, 5 o^/uyTSSe o-^uy cosmic** 

n -N/uySS 1 1-5^ ttiffi n 7 ^ /i^ 347 , 343 

|C«t !3 X d £D^ttlffiD-X^7^/u^347,348I^J:oT 

E«*B433fcA*L"CV*5fc«>, *ffe«J^S310i Lfc 
^^D = y^-^©ftMI<nrt^<, *ftffl 

[0 10 9] X, n 7 -<;u^ 347. 348 i L 30 

Otyf^7T^ (Q) <ot*- w^tis 
TOBfc7-f ^SrfllV^* ^^'f v f-Z 18 lc«t •? I2:5££ 
4x5 5 0^^X116 O^/uyw^Jg^lw^fi-SQSrft 
tiS5<1-5wi: r<0,fc 5lc, aa^^.-C 318 

lei !5 52;^-f5)tti^^K^lc-ifeL7t^&SfeOQ5:ifi5< 
U PWM$d$Hf^coJi&&|r*|-LT-|-#cD 1 7SK8H- 

Ha^-J: 0 t'h*nca^©ffi : &-^'f * n =3 yfa- ^ 
AALoo, iEft^EttatWEttEltlcttttJLT^-f^ 40 

[0 110] W % mi Wt^ttiffln-x'<^7^^^347lC 
5 0^-'L' , >'(7?Q^il5V''o— /<^7-</w^ £ 6 O^wyw 
Q^flSVn— s<X.-7 4>\s? t CO 2 fflCDa— ^ 

t> 5 0—/U^WQ/!»5f^v^D— XX7^;^ £ 6 O^/HX 

8l®:fe\Z-&t>TtX m 1 &mm a-s<*Z7j t\,# 347^31 
2lftfflffln — ^^.7-</U-^348Sr, 5 O^yu^tDQ^ffi 
VVD-/^7^^^ £ 6 0-^/U^(OQ^il5V'>n— 50 



[0 111] MIC, ^ffiffi©n-/^7-f ;u*347.348 
tU, h t7HKft# PWMJSfflRo+»© 1 » 

m®:+ft <d 1 ms[ cd a — * ■? /k? ^ ffl v > 5 ©-a- to * 

[0 112] CWiplc, #5, ht7fitt»S:PWMia 
»«*W«tt*^fc5 P WMffljK»ltifiv^»»ii-*v 
lis &fc,Si&®:£: Six 5 5 0^;v^^xii6 O^/w^com 

ttiffl n— 7 ^ /uc?347 ,348Srii^$-ti: % -< 

tHi8Si3oroffi^mffi, HPfc*im;&Hm5i-*»m2atfj« 

1 52*> t> £ **B£efcmflE<oa^ StjE?! lefftflb 
[0 113] tot, «P*MW^»310fcJ: Uift/r<D^ 

tiffl5433ICA^-r5»-g-, a^i4^<C< ^ofct «Oigtf 

fc 5 SEr - 7 sum t «ffi«aiflr*lc J: 5 Jftttfi i co^ 
5>lc*f LX 1 3feM©«»t8Ht S i t lw«t 0 lfciEa&/h 
$<U, tt^lcSS^A.^PWMS^figlC^LTCKDl 
M»«>ffift«:»(tfe«l3E|e[frAljLTflE3ESM2: L x i 
O^FiESimitlcS-cJVAfc PWMSiJ^){t-§-=Sr PWMff^ 
fiJcfflJ441d»b£t|7^i-5. 
[0 114] W % ro®-g-fi s ^S?iftWffl5gmtt»0003 
HI8S#t4^i*IC-§-fc>^T0. 2 mSei-hO jSSico 1 f£ffi 

*ymm&Z: PWM®Mff>+ft(D 1 7iM3g:+^ro 1 @ 

jE«Sr*»t>fc. t # IcgS^jitf P WMSflMttlEStLTiefc 
IC^I§rtT7<D^-T^< s -<D<^HiS^PWMK7-f ^< 
-311^ i?lEl8Sl30RU«Mfflffln— ^^7-</u^ 

347.348* Z(o®ftwmmmz.i&Kxm'£&iz\m\z.ijt 

fcJBritS-arfePWMSIMBlcStxSS-ttS «fc 0 ICLTCO 
^lEltt&iEteU -^^^©JSklellc-roPWMS^MSr 
SiE^-a-rKflc, i © PWMSWt P WMSfliti: 

tejEggaffiict t> pwMfBy»«*t»riEi-5itts> 

5. 

[0 115] ^^J;5IC, &9r\z.&rS<ti£lE*m.-h{c?i 
5t*lw, -^^^Idts^jEi-SJ: ?(CUT*5l7tf, a 

A«ffi<oa*.**«»ffl)Hfci3*:or»tti-s*fr» a*- 
^i^ifi-^itsri^-c^io ttWrttffiroa**^ 
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[0116] rofcfe, ysge&^iBmtiiioo-m, m 

©ttjEfcff 5 trot ltv*3. rro^jEli, H#£tfcttl 

PWM»ltlC»lt:S*TB*L, 3-PWMS?!SffilEg 10 
-3 V > Tft® IE P WMWJSPflT ■!§■ Sr P WM{f -5§-£j&fflJ44 1 T? 

Xtt«Wi-aJ:5fcLT*|jE1-S. -t L/T, 

fc P WMSfll»E iotP WMMMftftrM S*5t 

[0 117] rro^jEfltYtt, PWMS¥f-^^ON 
S B ©PWMS*<ttPnSrR*Hd LT P WMMflMt** 
PWMflr5-£j3ttB441*»&tMjU £©PWMM»«» 
IE J: 5|g l tti^iiS^ 151 1 ft 2 (itfjJIKFi52 fc roHflomtt: 
3ST?fc5W*«£Efi[a«V#^McLT» E.ro^F©ai^m 20 
ffitttf I TV^T^fctUi. JSBtM, T\ Z, S, 
«it5E fclE«fc 5, «S-PWM»Ul«Piilc#iSi-54t 
jEH Y n£ # * * * 3 1> © T? S> o T 
Yn=[ (Qn-V/M) /T]- I • Z • S 
£ L7E^jEttYn£N#a©PWM£*g<iPnlE-DVN-Cl? 
WU r.05tfjEttYnSrE1ftLr— JII)W*03ftia©PW 
MSlMtPnfc LTI1, 
Pn-Yn 

t i-5ffl]EiE ± 5 3?tti LfcflSMTS) 3 P WMSUS 
fitlEg^T P WM«»«»Sr PWM«**««441*» 30 

[0118] M. I ©«ttt, flflEjE©«fc.l,T«f * 

M»*«3l0fcXA PWM£flM4Pn**ai2) 
«JE»«»*p«3«©«[*»«^/ll}tll©«i»fc J: 9 , 1 fc 
jE©«;m*©ttfc LTRWfcff 5fc©T?ife<5. C<0^ 
2E*Ynfc*ai1-5B8<OQnH:, NtlCPWMS?«P 
nlEg^5< PWMWJ»«*i Lt©/^MI*SrPWM 
(t**S6»44ia»feHJ/j Lfc fc # lES^^fflBmfflSlOO 
a»*JHMfttt-«|l 1 tttfjflmsi fcft 2 £tl^ftB^152t 

t. Miiffi^tEroi ^h^biEStfSi-smffix-T' 
/HirogMbte-efc*. zn«*@Kioi©rt»>r^ 

f— y^^-EP*,. ^Ei bTa— ^^7-c/i'^140ro^ ^ 

i^-y^-pfcot, s«^im^ffi^i5it^2{ii^ 

Hm52fc ©IBJIE 1 sjOu h ©^bfc$S££-t£5 PWM1 

m Lfc PWMS*tt©*fcttfc«ffi^-:^H*©afrfb 
fit iroifc-C £>£.., 

[0 119] C©J:5IE, Bf3£/<^^«©PWM1W»flr 
*fcPWM*»&J*W44ia»fca^L;fcfc#rott*WttJ so 
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rofitV£ro^|Ej:5,mJEMjE«Tfo?. (Qn-V/M) 

mStlEj;5miifEffiIE3St?fo5 I • Z • S l^ioTNSI 
co p WM»IHt Pn«:«FjE1-3 J: ? Ie«- P WMggsffifc 
*3ELTPWMMWflr-f-Sr^i-5t>©T?fcS. 
[0 12 0] fltot, 12 1 0lE^i"i5lE. W^ittV 

fflfS-rsmSfEfflaEJS (I • Z • S) Sr*rl-5fl£EteYn 
*fcfl|jtfcttjE«YnlE J: oT3- P WMl$f P nfc<£jE 

loi2ii tu. z.<z>mmmi&wmiaovi±. -yv 

^-^Is]Kl305.Vn-/s-^-7^^^i40ro4#t4lEj: ■? P 
WMSJpfiroffi^ l KitSEflsLfefc #IEft l fflfltSms 
1 k ft 2 m^3«S^152 k 0> WlE S »Ou h ©«£EaE<b**4 c 

mjE^-y/HttQn^ i fc*tt^{bi-5. <t p lEtn^ms^ 

ffllH]K340CO^JEtfcS.^m^)mffift-§-SrT-^n Vfe^-** 

h f *j> ^ a/« » ie 5 esi © a d m& it m & s T *5 

Jttf. PWMSlI«7'-^HE|BttS*t5<S-PWMa!WB 
£ ttl ^JmJEfitx - ^HElStt ^ *t 5> €-mJE - y/HS £ 
Sr^L< LT*5< C£AS-Ct 5o JSIE, PWMSJpft 

msE-r-^fitt l < -rs ± ? lEtb^mEE^ttiiEigs 

340ro^/Ett^AD^^itSg$r^fcn«. gUiero^Iffi 
YnSrsRfcSl^ro^M&IPSIgfeTt 1 t LT«P*B9W 
^S310lE*5lt?>m^Sr^ai-S i £ *s-e# 5. 
[0 12 2] X, KlCttl**attffl®l8330!a*ta*i-5 

^mSiE^SrT^-D^d^tjT'^^uft^-iEaElfei-i 
R©ADas*lfc*«rBff«i:Ux m^mSfDOffilE^i-?,^ 

e-yyxzi PWMSifttofij)t i ffitSJMbLfci # 

tt, «P*ffl»^S310©T D /U^l§41 1 T?^ 

(i • z • s) ?>mk Lxmnm-mi-zz. t^-cts 0 

[0 12 3]t^oT, PWMSip^-T'-'HElEtS-t-S P 
WM£9ffi0ftBBtt«r otU ;»P WMSVtn o IE 
£^V>T^^-v i -f — tt«r5 0^<— fev h k-tZ PWM 
f'Jffl!ft^-5r®fi5t-r«. PWM«#-^»441ft*rst , A 
WW*a310t?l±, ttl^mJISE^?Iffli433lE*5VNT, P 
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wMmm^ - tohcieis * ixx v > z p wms^ t mt) 
ni£foMm.VLmM\zxt> **i.attwj«j£flni-s>«[ t © 

#©fis&M3?i-5 fc*it-e# p wtAmmm. p ntc^ Lfc 

[0 124UU. wWfcttiLfcUtfjItaEft 
HJ*mffi«*rofll t »w «fc 3«-tejE1if Yn$r#.* OPWM 
aitPni>feK»tTP WM«**«fflS44 1 T P WMfrJ 
»«*S:»jai-ixtf % *llil'*»^-151&U { IB2ttl^j» 
^-lSZroMte^i-SU^mEESrjELV^jEttaHR*©* io 

co 0 Sr*i"tti*«ff*flr**»+*lW»«310fc^* £ 
ji,54T?c*/WBH, -Yi"<-*@Kl30fc2?roE]i& 

-3V^T»]EU PWM«»«-»i:J|lia*Mff-15iat; 
^2ttl^«^152lcttJ^i^-5 > t±l±imJEEioSg#.SrEL< 20 

[0 1 2 5] X. PWM«#-^SU441*»t>PWMfW» 
«*©{H;*J«rHlte3*5fcRL, 4g}£fl»gj£|elB535a> 

11, «P*fW»*R310Ht, I^Wa9toSi!lffll«e4370^BS:BB 
ioraJH3HEfM»«IJ437tt. if n * d *<§-!§-© 
A^fflHSK J; 9$ l ffla**151JU«&2ffl;*jMm52M 

[0 12 6] LT, «RR#— ftLTV**tff» ttJ^I© 3D 
J: 5 tf-*mj£j&*R£*--f yf-318-CR^Six 
fc^©tf-*«fciB*Lv^»5a»ro^*rfrff 5. Cl© 
«k5l£LT, »lW*»-T-151fcS|2tti*S«^152fc©|BJ 
lC»4LTV%a«BEfcRXB^W y*-318l£jt t>R££H 
fcM&&£.tf1IfiEiS:JfciS?fcL, Rfcttfc-RLfcv^W 
»Lfcfc*ttPWM«*^tt441©flHttfcMfc*Hi:3 

ct*< a*w»»425fca#«*s:a* l, r^mm 

«B425d»t>iM5«tB»*«|J427fcBfS?ioa*«*«:Ui* * 
[0 12 7] X, MK3gcRt>'fl;E*5R^ffii:-S:LTV> 40 

iL-h±#9 fc-frtrttTPWMfflr**iaMB441tefWtt«rlB 
MS*, PWMSiJIx-y/KOPWMSiJiffi^^ffl*^ 

w^tb LxpwMWiwre-^m^&wJtes-tfa. w. p 
wMflr»*ia»44i©fp»jj«Hi*M-*ni, mat©*®® 

Is fc NMK W*«JE»»ft«tt433lc iotP WMgip 
R*r*IER-ettt>l=flFjEU XlifciERSrlBR UT— « 
JHR^jEtfTV^ C©^jELfc^jE»¥Mttl::fi-t5^T 

[0 1 2 8] ^<D£o\ZLX, -f>/«— *EI]88l30©fE so 
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»*i|H*6S*v» P-^^7-f^^l40Sr^-UTm*iS5«E 

re*jjb 1 a**^-i5i&wjB 2ffl^«a^i52ora»ctb^ 

C©l|Mi*«WE4:JI!lffi*»T-15iatWll2m 
*fiS^152£DWtcA^I SftT^S&SERflE fc ©tt*B£.tf 
RJEfc— R£*ooELv*]E»tt«:Rro*ffi29tfKREE«: 

[0129] -t LT, I^JffijlfeSrffi^ Lfc&, HMaHE 
«l»»437tt, PWM«**««441*«PWMa61Mi©5fe 

ttf*W»*R310fcA*SlxS-l?B * n 

RWffliS:fT5. £©WM»»«>ta;&«EET*>5]|l*l3E 
RRffiHu 0 9 co (1) I^UfcJ; PWMSSpi 
fc*-3V^PWM«««*«rm*1-5fc, B9 0 (3) 
ICa©iE3£i£i LT^-f-PWMgg&fg*§-©0 i: Bg-ifc L 

a»fcffl273*3£. fclcft*. L*>L, :o.d- /<*7-f 
140^^ LT SR«?lf ffl»m«|1003isad Ai"5«BE t 
fto»««*sttl*i-5jE3itt«ffii ©4MB # EH 9 to 

(3) (Cc k LT*-tJ:5lEi"lxTV^5fc* % JB 1 H1A 
tt-*-151Rtf* 2 mAJSJ-T-152©MlJ:38*i-*«SttH 9 
co (3) lib t LT*i"J:5(!:W«ffi*«-frj«S*tfcRJE 
ktt*. BP*,. El 9© (l) lc*LfcS»3E?£R©i?o 
^n^^(c*fLTl2l9cO (2) IC^-f-jE&gf k ftoTffl 

[0130]ftot, PWM£J|flO0lcS^< PWM 

*IH?U PWM»J«ift-i-fc-*-53fifl"Ett«©IIJH«r*< 
+ S«»4:|fflJWil(E««l«437ttfT 5. 

[0 1 3 1 ] X. PWMSflMa©0lca^3< PWMHff 
ff-^&ffi^L^^V^T, atf7«ff©i?n£n*« 

437liS^E?£«f©^^^4S<i-SS!lW?r i fT5, ^©P 

St^l^L. |^W51teS!l?ttffl5437li % PWMSfl&PW 

5t©Tfo5. 

[0 13 2] IfO^ny^WWt PWM£^tt©gS 
*flJL^n5,^Sr^-*-5»«iaB«rlW»L» l^u^ 
?©B#W (PWMRR««lc*jitS l^^y^ro^MIH] 
NR) «:R^— feV h7SS+/4— 1> hm«S< Xli41< 
Lft^D^lltj;, — «)H«r»«i-S«W^ n ^ * © 

li, PWM«-S-^tt44nf»fiRi-*PWM«H»««-IC 
J: 5Si1iEKiS©^n a ^^O;? -f ^ 1 
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5. 

[0 1 3 3] X. Z.<OPWMfflm8V\Z.£Z>mmjE&®. 

«^Wffl«RtJ<#PWMW»«*WtfTfca PWMfflW 
Lfc^/u^o^^iHSr^ML^v^fe. PW 

MM»(B#i**flii-5*jpjEa»-^^tti«afffl*«ttiio 

[0 13 4] *:LT, tftf)*JEttJBK01ftM33r± % miazE 
K PWM«»«*S:»)j5t5/<^X»*©AA'Xifcjt 
KlMttcKl? 51 1 1 J: 9 % PWMM(Pff«0/<^M 

[0135] mabiie^tt, a»fcpwMW»flr*© 
totffcu, iopwMWflPW^ro^^WWfifc-d-to 

[0 13 6] X, i©ra3Hil*5IBI»«I437-Cr±, tuam 

si ta^s«^i5ixi4m2w^«^i52*>bm^-t-2)«ijft 

tt#Jfc*Mt8fctta>8 5 h 75^9 o fe v h fc 
-fc i" MlflffiT 3 ■£ 5 J: 5 in P WMSMX |±|* JEgiJS 

«e k h i^fli* *• m- n z> z. t «t -o t p wMmmm ^ t -t 

[0 13 7] iOJ;?!^ a*««E«[iJS*«i!lEttroift 
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j»ffl5435^3?iJilSEffi!l^ffl5437 1 £-fr-frT ffl^HJE&J&g 
tSfflS433K.T* P WM«**««441 K J: 9 9S 1 15 

t>» i<0PWMWJ»flr»S:JB(a't-*fc>i>OPWM|fiJMi 
10 OijEll, PWMSflST 1 — y/KTJM^fflJWOPWMSi^ 

;/,u©&¥JSJBe> p WM»P«fcSfr UTH@SX ttW 9 

[0138] BP*> X Hir34© J: 5 PWMSipf-^ 
PWMSflittro^sattSr OtU :©PWM 

PWMl$Iro«l;i^ < 7 = -f -tfcSr 5 0 y<-iz 
> hZmpLZMk LTPWM»PfflK***£:3tfTjEB:tt 

WMSiplficooSrx^-x^— tt<r>5 o s<—± > h £-f 
t^Sffltlif^- x-f — tt^ 5 o^-- ty 
hSrS^I- 5 OA-t^hiD t/hSV^t LTPWM 

its d t ic i 9 P WMW»«*©-fflJH«r»»«i-5 t # 
14, — «JH*SLT»*Xtt«Wfc£J:3PWM2;flMa 

[0 13 9] tLT, PWMl6flittSrO-C4v^0f3£©E 

30 «r3EttiSt!RfcBf3£tf[J: 9V^< 3l0f^m«fc 9 < 
J*5J;5l^fb$*fcPWMSilif-^tU - 
©PWMS*y — ^/H^KltS^BfJStt-CfcS PWM 

V b t PWMWJ»«»SrPWM«#-^«441-p 

toft-Tib £t±. PWMSJUfiaroffijEi tt, ^^ra^ 

[0 14 0] ^^4 51^ iU2JifflJHi»i|fc«JHi-CJp»: 
40 ilc:*-t-J:5lc, Siffi^fiS^iSloai^mffiTfoam 

1 W^liJE V 1 2 ffl^ig^F 1 52rottl^mJET$> 5 % 2 
ffi^imJEV24 9 1 b^:^v^^^-e(i, mitti^mffvi 
SrT**E UfcSS 1 ffi^mJEvllct 9faj5S^FWroSSm 
£Ei*5W*«flEV*r/h6< glffl^tEVlASS 
2|±|^mJEV2<t 9 1 b/^$v^^^[c:t5V^T^iSl ffi^l 

miEvi^^t < t z>i£ie*tt ^xtti^mm t mmm 

[0141] HI'. iro^iferas'J^^J&aiOtt. OBSiAa 
SC431ICJ; 9i£oftmJE|g^!e}8SllO<7)»JfflSr. X. 
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^•LTtT? fcO-Cfo5 0 profit JhIaIK360H. El 3 

y ^ h 9 361 "eilWiU ^yfx^h? 

ve^** 361 root* y ?SrBMfeU cro^^f yl-./? h 

S. 

[0 1 4 2] £OffjhHK3Wl;:.t:o-ClKMEJB&l9 w 
KllOOSI»SrtT5ltB!L-Ctt» ^v^^w^tti^ EJ 

lt»S^5*-eH:|SlBS«H«M31*»e.f»JklW«iflr*tflt 
0h[HlgS360lcffl^ L. K177*ACT3*T* 

ic-f-s. 

[0 14 3] ^LT, ^^^Ol§I(g»*JftSUfcfc 

ft. ffjfcM»«#©fcMj*rfltjfcu s:5SEmffi#!ttiiiiB&32 

0tfOH>71S2 o OjJOuhwfjfr^romffil-iiL-cv^;: 20 
t SrStSB U raS1EMm435XttNajUEm«paR437 

o«ffli^as-3# pwMflr-f-feBa»44id»e> pwmmihi 

[0 14 4] ai^^vroWJWtt. ^vs^EHKi 

gJ&fflaJ421£.tf*n?/ Y^mSLMWmiZ^HiXKu 
v K7^/<-313Sr^-LT^n ^ b;MBH4p«M||315<0 
/<;u**-*$r:£Efl£Xttigme kin* 9fr 

iwa^-^^iaiiBjsfBWH:. m^m5it^ai5]K33o 
h/KBij»«»3i5©/<^* ^ >^ ^ v vmzm-fe 

©fit I, U/Jl=-fr*3*TBfS©aiX^^EHg»fci-5 

- K177CO* V- Klttti !?B:g!EmJE3Bklll8SllOlc« 
jft«*fcfiB;&L-cv**B*lWrotil$\ Bp-fc-jNf y 

[0 14 5] X. r<7>8S?|?ffl$§®|SlO0-et±. 3£»«Stt 
«rffl*.a«*«*»iifUxSi:ft, fjfeti9P?St31 OOHJK 
&lf &I5431 ic J; o TiESKmJEE$g£Ie]8gl 10^-T * @ 40 
»130©ftflsfcffjh3*3*|«J«:fTV\ ^ta^jSttUEro 
Ul^SrffJhrSwitJ: P«*|§iiSiOiro«BIS:iaai 
#lc, iimgfE^ttJllIIiS350lwi tfHSttmJEIg^lilSSllOtD 

t&f^ srff jt s -e 5 mm t *n o -c v % 5 . 

[0 14 6] £©m^BHl01«:«H-r5EttfiiW»431 

fckftfi. **WJ£*#IIOroJ^«*Ma«fiiai-5kPW 
Mfi4HfeJ*tt44ia»6>fiH*l,T:VN* PWMIM»flr*e3fcU 
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l. 2«*:a*fc*K:j&CTaj;&*»«*«*ft^k& 
ic P WM«4HfeJS»441U: P WMftflPft^-rottJ^ frff jt 

aaffJkfW»*rfrV\ m*B2SEaE«ffi©W^Srff±S-ft 
3, X. ffl**aErott#£»mff<0 2ffcftDic:*Uik 
tit. ttfeKPWM»d»«*ota*SrffJh*-ftSk*lE. 

[0 14 7] MIC. iEgS«m^ffl[B]gS320-C^ffl-r5iS 

m ms. <d « a t> mm # a m m 3 4 0 -e m a -r z> a *> m s. 

TV^ffl-Cfc3«*.ttl OO^hi? t)^C^<fiTL 

k*. m*0»lOllt»#«JE3S«J8*Lfcifcfe«aLfc 
k ft t»IBK«m431i±ff JhMfflflr«-«rff JhlBIK360lstt] 
AU PWM»f4)*»441l:PWMMffllftfO 
tiit) «r{*Jh Sit 5 i k Id J: o TSff 1 mt)S#i*\5\RV% 
2 fcH AMKF-i52a» ro*tBS£«E«ffiromA £rf?Jt Sit 

[0 14 8] X. "Pf«lS!l^a3l0kfiSiJlwgaitTV>5 

ii®ffl&tti[i]B&35oi±. mt)mffi.<r>m&i£tem&<o2® 

i£<IC^Ufck^. 7* b*7 , 7l75lJlL W/n^f?jt 

m SS 1 1 OK ffl ^3 L T V * 5 igiiff (O m * Sr Jt $ it 5 . 
rrofcfe. fiU**itt©ffi*«J£*«ffiro2ffiFjfi<fcaLfc 

kftii. a:siEWE«feiattiioo*f--r y ^^ni^^^ 

[0 14 9] flfoT. ESftliJlia5120rofib^l®/E^PW 
MfliJfflil-ioT^ofcmff t L. — ^(^x^-x^-itk 
SixfcPWMIH»«-9-lcJ:*»i PWM«fOT2P 

wMm-i-ic ,t t) i flbrtssmsi km 2 

lc*ffiJfc!tmEErotiJ^*s«tJhS^5wk^. ttj^mziSiil 

[0150] w. iam»fE^fiti[H]K35oii. mnmmmm 
®m3o-e7£&nm®.<o 2mm< (ommm^m Lit t 

tBHSt©T?*<, ZE»«Sttiaoi. 5ffiFSrgg^5mSK 
^S£^«t5 ki"5 kftlcjgoKmJE^^iaE&llOroSgttS)) 

-S-fc^. m*EIKlOl«r3Briii-S»-T-oW4-^B*.tt. 
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[oi5i] ±&mM<oivmtt, ^mzmmmoo 

Tv*5t>. «aiH«MI-9«AIBIMI510^«lKL^«ffffl 

amioo&u a*«aEttttiigK330i»e>©m*«flEflr 

A# * ft* **M»*S!310Ort«t3£«£E«»«5 
00«r«jai"5J:5fc^n^7^fefft\ iS»icmJE&ttl!I] 

g-^T-tf--Y y ^^wj»iaKi70i»fei»aflr«-©tii*sr 

[0 15 2] 

WAS*, -C^/<-*iai6fcJ:Oi|ttt2fl!«ffiEtrWjft1- 

Vf^-^TMfi)ti-5PWM«?»ft-§-0^;u^iHS:|l9S 

»«flE©«EEte*rttttii-Slw»U 5 0-^7i^6 0 
^yaaeoWtfUSd-^SQ pwm^&$c<7)+ 
»o l »S»t»© l MwlMl* t* y h*-7jaK» 

©ttiAWESrlftttiU ^roffl^mJEt S^mJEtrog^ 

[0 15 3] itoT, HJ*«C©3I*«r*Wi-SfcKL 

<»I«rffV\ lo v »0OE*rlBJk1-5 

X. W*B2fcEttU;fc;«8Wtt* PWMWJWt 

JSi-S PWMS**©»tt«l*PWM»fMtt«:ilfciELT 
ft 5 HI** 1 KIB* Lfci*»;B36**©lti AttflEfcjE* 

[0 15 4] #ot. ▼-f^Baytfa-^oHflSrl 
£rffv\ JLo, igtfjES:l»Jh"f5Ci:3&»5S*fc-C*5. 

U"C**B*aE«BE©«ffifl[«r*ta ur w * o = >• e» 
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i assc+a© i aaero«»»cet±«r* * h 

ifflUfcit irgg^Jitf p WMSSSfeSrE*, KHlEjEi-5 
[0 15 5] ^oT, tttfj«£E©a*«Tttffl1-5lcBiL 

6 0 roMftftlc«Slt 5 Q#i«5 wfcfcHffl b 7 

p ^ -f «r«j t> &*. zmxm 3 iclB 

[0 15 6 ] ttoT» ffiffiAftftiSS 5 0^y©)fi«i 
20 5l;:lE*Lfc:«B?l§tt, PWMMW«#ro4lFjEtt, ifil 
PWMg!«?rfI LT'fT 5 3 Xtt 

[0157] ftoT, * navtT a — <!? £SrS 
<t5ii4< W A«JE0>S**rt*Wi- 5 KIR LT/hS 

W^ffloo — ^ -f A** LT ttWSSTP^ t, ffl* $ 
*, -f ^-^H»B:J:9*4i*««E«r»iati-«l!:K 

wmffifitSr^ttli-ilr^U, PWMMttttlCifiV*Httft 
Sr*y hrf-7«tt»fc-t-5ttajfflB— /u^feffl 

[0 15 8] ftot, 9^trjEflll£ttmL-C9Bffnftfi 
so m»©ta*«EE*jE*«6T?fcS. 
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[0 15 9] ftoTs 5&*fcjE*tettffiL-C3WB«}fc:e 

So 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage correcting 
method capable of correcting a sudden distortion of voltage 
outputted by a portable generator (100) rapidly. 
SOLUTION: This output voltage correcting method for the 
portable generator (100) adjusts the pulse width of a PWM 
control signal formed by a microcomputer by detecting output 
voltage when AC voltage is formed by an AC generator (50), 
converted into DC voltage by a current voltage generating 
circuit (110), and into single-phase AC voltage by an inverter 
circuit (130), and outputted through a low-pass filter (140) to 
form single-phase AC voltage. Low-pass filter (347, 348) in 
which Q of a band of about (50) Hz to (60) Hz is high and 
one-tenth of the PWM frequency to the frequency of about 
one-tenth is a cut-off frequency are used to detect the 
output voltage of the inverter circuit (130), during voltage 
detection. It is thus possible to promptly correct a PWM 
reference value to be read upon the detection of a difference. 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the AC generator driven with an engine, form alternating voltage, and rectify this 
alternating voltage in a direct-current-voltage generating circuit, and direct current voltage is formed. 
Make this direct current voltage into predetermined frequency by the inverter circuit, and it considers as 
the single-phase alternative current electrical potential difference of fixed peak voltage. Make this single- 
phase alternative current electrical potential difference output from an output terminal through the low 
pass filter for an output, and it faces forming a single-phase alternative current electrical potential 
difference by the inverter circuit. It is the correction approach of the output voltage in the portable 
generator which performs orthogonal transformation by the inverter circuit, adjusting the pulse width of 
the PWM control signal which detects the electrical-potential-difference value of a single-phase 
alternative current electrical potential difference, and is formed with a microcomputer. Face detecting the 
electrical-potential-difference value of a single-phase alternative current electrical potential difference, 
and the quality factor (Q) to a band (50 Hertz thru/or about 60 Hertz) is high. The output voltage of an 
inverter circuit is detected using the low pass filter for detection which makes 1/10 of an PWM frequency 
thru/or more than 1 /about dozens frequency a cut off frequency. The output voltage correction approach 
of the portable generator characterized by correcting the PWM control signal which corrects immediately 
the PWM reference value read when difference is detected based on the difference of the output voltage of 
this low pass filter for detection, and a target electrical potential difference, and is formed based on this 
PWM reference value. 

[Claim 2] Correction of an PWM control signal is the output voltage correction approach of the portable 
generator indicated to claim 1 characterized by only for the numeric value of the PWM reference value 
corresponding to the electrical-potential-difference value of the difference of a target electrical potential 
difference and a detection electrical potential difference correcting an PWM reference value, and 
performing it. 

[Claim 3] With the AC generator driven with an engine, form alternating voltage, and rectify this 
alternating voltage in a direct-current-voltage generating circuit, and direct current voltage is formed. 
Make this direct current voltage into predetermined frequency by the inverter circuit, and it considers as 
the single-phase alternative current electrical potential difference of fixed peak voltage. Make this single- 
phase alternative current electrical potential difference output from an output terminal through the low 
pass filter for an output, and it faces forming a single-phase alternative current electrical potential 
difference by the inverter circuit. It is the correction approach of the output voltage in the portable 
generator which performs orthogonal transformation by the inverter circuit, adjusting the pulse width of 
the PWM control signal which detects the electrical-potential-difference value of a single-phase 
alternative current electrical potential difference, and is formed with a microcomputer. Face detecting the 
electrical-potential-difference value of a single-phase alternative current electrical potential difference, 
and the quality factor (Q) in the set-up output frequency of 50 Hertz or 60 Hertz is high. The output 
voltage of an inverter circuit is detected using the low pass filter for detection which makes 1/10 of an 
PWM frequency thru/or more than 1 /about dozens frequency a cut off frequency. The output voltage 
correction approach of the portable generator characterized by correcting the PWM control signal which 
corrects immediately the PWM reference value read when difference is detected based on the difference 
of the output voltage of this low pass filter for detection, and a target electrical potential difference, and is 
formed based on this PWM reference value. 

[Claim 4] The output voltage correction approach of the portable generator indicated to claim 3 
characterized by the quality factor (Q) in the frequency of 50 Hertz switching the high low pass filter for 
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detection, and the low pass filter for detection which the quality factor (Q) in the frequency of 60 Hertz 
prepares the high low pass filter for detection, and uses to compensate for a switch of an output frequency. 

[Claim 5] Correction of an PWM control signal is the output voltage correction approach of the portable 
generator indicated to claim 3 or claim 4 characterized by only for the numeric value of the PWM 
reference value corresponding to the electrical-potential-difference value of the difference of a target 
electrical potential difference and a detection electrical potential difference correcting an PWM reference 
value, and performing it. 

[Claim 6] With the AC generator driven with an engine, form alternating voltage, and rectify this 
alternating voltage in a direct-current-voltage generating circuit, and direct current voltage is formed. 
Make this direct current voltage into predetermined frequency by the inverter circuit, and it considers as 
the single-phase alternative current electrical potential difference of fixed peak voltage. Make this single- 
phase alternative current electrical potential difference output from an output terminal through the low 
pass filter for an output, and it faces forming a single-phase alternative current electrical potential 
difference by the inverter circuit. It is the correction approach of the output voltage in the portable 
generator which performs orthogonal transformation by the inverter circuit, adjusting the pulse width of 
the PWM control signal which detects the electrical-potential-difference value of a single-phase 
alternative current electrical potential difference, and is formed with a microcomputer. Face detecting the 
electrical-potential-difference value of a single-phase alternative current electrical potential difference, 
and the output voltage of an inverter circuit is detected using the low pass filter for detection which makes 
the frequency near an PWM frequency a cut off frequency. The output voltage correction approach of the 
portable generator characterized by correcting the PWM control signal which corrects immediately the 
PWM reference value read when difference is detected based on the difference of the output voltage of 
this low pass filter for detection, and a target electrical potential difference, and is formed based on this 
PWM reference value. 

[Claim 7] Correction of an PWM control signal is the output voltage correction approach of the portable 
generator indicated to claim 6 characterized by only for the numeric value of the PWM reference value 
equivalent to the value which made it about [ 0.2 or more ] and multiplied the electrical-potential- 
difference value of the difference of a target electrical potential difference and a detection electrical 
potential difference by less than one multiplier correcting an PWM reference value, and performing it. 
[Claim 8] The output voltage correction approach of the portable generator indicated they to be [ any of 
claim 1 characterized by the PWM reference value which memorizes the correction value used for this 
correction, and forms the output voltage at the time of the detection in the following period correcting 
with this correction value while correcting the PWM reference value read when difference was detected 
thru/or claim 7 ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the portable generator to which alternating voltage, such 

as 100 etc. volts, is made to output by rotating a generator with an engine. 

[0002] 

[Description of the Prior Art] It is possible to make it move to a necessary location today using a gasoline 
engine or a diesel power plant, and the small generator which can perform the output which is about 
several kW has come to be used abundantly. There was a generator which outputs the single-phase 
alternative current electrical potential difference made into 50 Hertz or 60 Hertz by making average 
output voltage into about 100 volts, and making an engine rotational frequency into a fixed rotational 
frequency as a portable generator which made this thing [ making it move ] possible. 
[0003] However, recently, the output voltage of the AC generator rotated with an engine is once changed 
into direct current voltage, and there are some which form the output voltage further made into constant 
frequency (50 Hertz or 60 Hertz) using an inverter (for example, JP,63-1 14527.A, JP,63-302724,A). In 
addition, not only when the small portable generator made possible carries the output of several kW 
thru/or about lOkW into a service space using an engine and it makes generation-of-electrical-energy 
actuation perform in the always movable condition but when the duration of service in a specific location 
continues, it installs fixed and may be made to operate. 

[0004] With the portable generator which adopted this inverter, as shown in drawing_12 , it has the DC- 
power-supply section 120, and the inverter circuit 130 and low pass filter 140 by the mass capacitor 121 
which considered AC generator 50 rotated with an engine and the diode 1 15 for rectification, and the 
capacitor of the direct-current- voltage generating circuit 1 10 and the necessary number using a thyristor 
1 1 1 as juxtaposition using the power transistor further. Furthermore, it has the PWM signal generating 
circuit 250, the voltage-limiting circuit 240, the overload detector 260, the inverter drive circuit 255, etc. 
as a circuit for control for carrying out drive control of the power circuits, such as this direct-current- 
voltage generating circuit 1 10, inverter circuit 130, etc. Moreover, this portable generator 100 has a 
smoothing circuit 210, a voltage stabilizer 235, etc. as a power supply section which drives these circuits 
for control. 

[0005] Many generators with which AC generator 50 made to rotate a rotator with this engine has the 
three phase output winding 51 and the single phase output winding 55 are used. The three phase output 
winding 51 has many which make the maximum output hundreds of volts, enable the output of about 
dozens of A, make the single phase output winding 55 dozens of volts, and enable the output of about 
dozens of A. It is constituted by the rectification bridge circuit which used three diodes 1 1 5 for 
rectification, and three thyristors 1 1 1, it connects with the both ends of the main smoothing capacitor 121 
which makes both the output terminals of this rectification bridge circuit the DC -power-supply section 
120, and the direct-current- voltage generating circuit 110 where the output terminal of this three phase 
output winding 51 is connected charges at a capacitor 121. 

[0006] In addition, the gate terminal of each thyristor 1 1 1 in the direct-current- voltage generating circuit 
1 10 is connected to the voltage-limiting circuit 240, and the both-ends electrical potential difference of the 
main smoothing capacitor 121 made into the DC-power-supply section 120 is adjusted by controlling the 
conduction angle of each thyristor 111. And the bridge circuit which used four power transistors 
constitutes the inverter circuit 130. In this inverter circuit 130, the 1st transistor 131 and the 3rd transistor 
133 were made into the serial, and it connected with the DC -power-supply section 120, and has connected 
with the DC-power-supply section 120 by making the 2nd transistor 132 and the 4th transistor 134 into a 
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serial. Moreover, the middle point of the 1st transistor 131 and the 3rd transistor 133 was connected to the 
1st output terminal 151 through the low pass filter 140, and the middle point of the 2nd transistor 132 and 
the 4th transistor 134 is connected to the 2nd output terminal 152 through a low pass filter 140. 
Furthermore, it has connected with the inverter drive circuit 255, having connected with the inverter drive 
circuit 255 and having used [ made common the base of the 1st transistor 131, and the base of the 4th 
transistor 134, ] the base of the 2nd transistor 132, and the base of the 3rd transistor 133 as common. 
[0007] The 2nd PWM signal outputted to the 1st PWM signal outputted to the 1st transistor 131 and the 
4th transistor 134 from this inverter drive circuit 255, the 2nd transistor 132, and the 3rd transistor 133 is 
a pulse signal made into the high frequency of several kHz or more, and carries out sequential change of 
the pulse width of each pulse signal with the period of 50 Hertz or 60 Hertz, and variation of pulse width 
is taken as the signal decreased [ which decreases and sequential-increases ] the shape of a sine wave. 
[0008] And the 1st PWM signal and the 2nd PWM signal are made into the opposite phase. For this 
reason, when making it flow through the 1st transistor 131 and the 4th transistor 134 with the 1st PWM 
signal and making the middle point of the 1st transistor 131 and the 3rd transistor 133 into the electrical 
potential difference VD of the DC-power-supply section 120, When the middle point of the 2nd transistor 
132 and the 4th transistor 134 is made into 0 volt and it is made to flow through the 2nd transistor 132 and 
the 3rd transistor 133 with the 2nd PWM signal, Make the middle point of the 1st transistor 131 and the 
3rd transistor 133 into 0 volt, and let the DC-power-supply section 120 be an electrical potential 
difference VD in the middle point of the 2nd transistor 132 and the 4th transistor 134. 
[0009] As shown in A of drawing 13 , 0 volt and the electrical potential difference VD of DC power 
supply 120 switch at high speed, and the persistence time of the DC-power-supply electrical potential 
difference VD carries out sequential change of the middle point potential of this 1st transistor 131 and 3rd 
transistor 133. Moreover, as shown in B of drawing 13 , the electrical potential difference VD of DC 
power supply 120 and 0 volt switch at high speed, and the persistence time of the DC-power-supply 
electrical potential difference VD carries out sequential change also- of the middle point potential of the 
2nd transistor 132 and the 4th transistor 134. 

[0010] For this reason, as the 1st output voltage and the 2nd output voltage which passed the low pass 
filter 140 are shown in draw ing 13 , it considers as the sinusoidal voltage of 50 Hertz or 60 Hertz, and the 
electrical potential difference of the 1st output terminal 151 and the electrical potential difference of the 
2nd output terminal 152 are formed as alternating current output voltage of 50 Hertz which was able to 
shift maximum and the minimum value the semicircle term, or 60 Hertz. Moreover, the single phase 
output winding 55 of AC generator 50 is connected to the smoothing circuit 210 in the power circuit for 
control as shown in drawing J 2 . 

[001 1] This smoothing circuit 210 shall be constituted from diode 211 for rectification, and a capacitor 
215 for smooth, shall insert the diode 211 for rectification between the output terminal of the single phase 
output winding 55, and the capacitor 215 for smooth, shall charge the capacitor 215 for smooth with the 
output voltage of the single phase output winding 55, and shall form direct current voltage. In addition, 
the diode 211 for rectification may not be restricted to one piece, as shown in drawing 12 , and the 
capacitor for smooth may be charged as a full-wave-rectification bridge using four diodes for 
rectification. 

[0012] And the output terminal of a smoothing circuit 210 is connected to a voltage stabilizer 235, and the 
predetermined electrical potential difference which drives a control circuit by this voltage stabilizer 235 is 
formed. Moreover, this voltage stabilizer 235 connected the terminal by the side of - + side of the DC- 
power-supply section 120, and has connected + side edge child of a voltage stabilizer 235 to the voltage- 
limiting circuit 240, or the PWM signal generating circuit 250 and the inverter drive circuit 240. 
[0013] This voltage-limiting circuit 240 was constituted using the resistor or the comparator, was inserted 
between + side edge child of a voltage stabilizer 235, and + side edge child of the DC-power-supply 
section 120 by having made the resistor 245 for the 1st reference voltage, and the resistor 246 for the 2nd 
reference voltage into the serial, and has connected the middle point of the resistor 245 for the 1st 
reference voltage, and the resistor 246 for the 2nd reference voltage to the reference input terminal of a 
comparator 243. Moreover, it inserted between + side edge child of a voltage stabilizer 235, and - side 
edge child of the DC-power-supply section 120 by having made the 1st minute piezo-resistance machine 
248 and the 2nd minute piezo-resistance machine 249 into the serial, and the middle point of the 1st 
minute piezo-resistance machine 248 and the 2nd minute piezo-resistance machine 249 is connected to the 
comparison input terminal of a comparator 243. 

[0014] Furthermore, the output terminal of a comparator 243 is connected also to the gate terminal of each 
thyristor 111 in the direct-current- voltage generating circuit 1 10 while connecting with + side edge child 
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of a voltage stabilizer 235 through the resistor 241 for control. In addition, it faced connecting the output 
terminal of a comparator 243 to the gate terminal of each thyristor 111, and has connected through the 
protection resistor 1 17. Therefore, in this voltage-limiting circuit 240, by pressuring partially the fixed 
electrical potential difference formed in the voltage stabilizer 235 of the power circuit for control by the 
resistor 245 for the 1st reference voltage, and the resistor 246 for the 2nd reference voltage, fixed 
reference voltage can be formed and this reference voltage always made into the fixed electrical potential 
difference can be inputted into the reference input terminal of a comparator 243. 
[0015] Moreover, the electrical potential difference adding the output voltage of the DC-power-supply 
section 120 and the fixed electrical potential difference formed in a voltage stabilizer 235 can be 
pressured partially with the 1 st minute piezo-resistance machine 248 and the 2nd minute piezo-resistance 
vessel 249, a detection electrical potential difference can be formed, and this detection electrical potential 
difference can be inputted into the comparison input terminal of a comparator 243. For this reason, the 
detection electrical potential difference inputted into a comparison input terminal is changed by the 
voltage variation of the DC-power-supply section 120, and when this detection electrical potential 
difference is lower than the reference voltage formed by the resistor 245 for the 1st reference voltage, and 
the resistor 246 for the 2nd reference voltage, let the output of a comparator 243 be + potential. 
[0016] Therefore, gate potential of a thyristor 1 1 1 can be made higher than the cathode potential of a 
thyristor 111, gate current will be supplied to each thyristor 111 through the resistor 241 for control, and 
each thyristor 1 1 1 will be made into switch-on. For this reason, if the output voltage of the three phase 
output winding 51 turns into a high voltage from the electrical potential difference of the DC-power- 
supply section 120, power will be supplied to the DC-power-supply section 120, and the electrical 
potential difference of the DC -power-supply section 1 20 will be raised. 

[0017] Moreover, if the detection electrical potential difference which the electrical potential difference of 
the DC-power-supply section 120 rises, and is inputted into a comparator 243 becomes equal to reference 
voltage, the output of a comparator 243 will be set to 0, the gate potential of each thyristor 1 1 1 will 
become equal to cathode potential, and each thyristor 1 1 1 will be in non-switch-on. Thus, if the electrical 
potential difference formed in the DC-power-supply section 120 of the voltage-limiting circuit 240 
becomes lower than a fixed electrical potential difference, charge will be performed from AC generator 
50, and since charge will be stopped if a fixed electrical potential difference is reached, as output voltage 
of the DC-power-supply section 120, the fixed electrical potential difference VD set up by the voltage- 
limiting circuit 240 as 170 volts thru/or about 200 volts can always be held. 

[0018] And the potential of the 1st output terminal 151 and the 2nd output terminal 152 is changed the 
fixed period of 50 Hertz or 60 Hertz by the inverter circuit 130, and the single-phase alternative current 
electrical potential difference which carries out 141 volts of maxes of the potential difference of the 
electrical potential difference of the 1st output terminal 151 and the electrical potential difference of the 
2nd output terminal 152, and makes an average electrical potential difference 100 volts is made to output. 
The PWM signal generating circuit 250 which forms the PWM control signal which controls this inverter 
circuit 130 forms an PWM control signal by a criteria sine wave and triangular waves, such as 50 Hertz or 
60 etc. Hertz, and outputs it to the inverter drive circuit 255. 

[0019] And the criteria sine wave of the PWM signal generating circuit 250 is formed according to 
predetermined frequencies, such as 50 Hertz which is the frequency of the electrical potential difference 
outputted from an output terminal, or 60 etc. Hertz, the ratio of the electrical potential difference of this 
criteria sine wave and the electrical potential difference of a triangular wave was adjusted, and the 
frequency of the pulse signal made into an PWM control signal with the property of the output voltage 
VD and the inverter circuit 130 of the DC-power-supply section 120, and low pass filter 140 which are 
inputted into an inverter circuit 130, and the variation of pulse width and pulse width are determined. 
[0020] Furthermore, with this portable generator 100, the overload detector 260 which inserted the 
resistor 261 for detection is formed between the DC-power-supply section 120 and an inverter circuit 130. 
The resistor 261 for detection and the arithmetic circuit section 265 constitute this overload detector 260, 
and when the current value exceeding a rated current value is detected, it considers time amount with the 
magnitude beyond rating, and outputs a stop signal to the inverter drive circuit 255. 
[0021] The various circuits which used the comparator, and a capacitor and a resistor are used, and this 
arithmetic circuit section 265 considers the property of the component which constitutes a power circuit, 
and in many cases, when a twice as many current as the rated current flows, it stops the output of the 1st 
PWM signal which outputs a stop signal immediately and is outputted from the inverter drive circuit 255, 
and the 2nd PWM signal. Moreover, when the current slightly exceeding the rated current is detected, and 
the time amount for several seconds thru/or several minutes continues, the stop signal shall be outputted 
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to the inverter drive circuit 255. 

[0022] Thus, the direct-current- voltage generating circuit 110 once rectifies the three-phase alternating 
current, and it can form the alternating current output voltage of the frequency and electrical potential 
difference which were stabilized uniformly, the portable generator 100 which makes alternating voltage 
again direct current voltage formed in the DC-power-supply section 120 by the inverter circuit 130 
changing the engine speed of AC generator 50, i.e., an engine engine speed, and always forming the 
power according to a load. 

[0023] Therefore, in a low load, an engine rotational frequency is adjusted to compensate for fluctuation 
of a load, in the case of a heavy load, a rotational frequency is made high, and a rotational frequency is 
made low, and since it is sufficient if required energy is generated from an engine according to a load, the 
output adjustment according to a load can make it the efficient portable generator 100 easily, and the time 
of changing into the overload condition exceeding rated output — the condition of an overload ~ doubling 
~ an instant ~ or actuation of an inverter circuit 130 is stopped by the predetermined passage of time, and 
the various electrical machinery and apparatus used as the load within the limits of about several kW 
made into rated output can be operated, maintaining insurance, such as the whole circuit, using output 
voltage as 0. 

[0024] Thus, since the 100-volt same single-phase alternative current power as a source power supply can 
be outputted, the portable generator 100 with an engine using an inverter circuit 130 has come to be used 
as a power source of various common electrical machinery and apparatus in recent years. And there are 
some whose parallel operation perform output voltage value adjustment and electrical-potential-difference 
phase adjustment of single-phase alternative current power, and is made possible as such a portable 
generator 100. 

[0025] With the portable generator 100 which can perform adjustment of this output voltage value and 
electrical-potential-difference phase The alternating current output voltage and the alternating current 
output current which are outputted from the 1st output terminal 151 and the 2nd output terminal 152 of 
the portable generator 100 are detected, for example, the PWM signal generating circuit 250 is controlled 
to always output the output voltage it was made to make in agreement the electrical-potential-difference 
value and phase of single-phase alternative current power which the output voltage of other generators 
and the phase which perform parallel operation, and the portable generator 100 concerned output (for 
example, JP,5-49174,A --) JP,5-236658,A, JP,5 -244726, A. 

[0026] Moreover, adjustment of an electrical-potential-difference value may be performed in order to 
prevent the voltage variation by the class of load linked to an output terminal, or the magnitude of a load, 
not only when performing parallel operation, but when performing individual operation (for example, 
JP,5-21 1777,A). In many cases, to be shown in drawing. 14 , the output voltage detector 340 is inserted 
between the 1st output terminal 151 and the 2nd output terminal 152 in the latter part of a low pass filter 
140, and the output current detector 330 is inserted in the latter part of a low pass filter 140, the electrical 
potential difference and current of a single-phase alternative current output which are outputted from the 
1st output terminal 151 and the 2nd output terminal 152 are detected, and the PWM signal generating 
circuit 250 is controlled by these portable generators 100. 

[0027] In addition, it connects with the control power supply section 201 which constitutes the single 
phase output winding 55 of AC generator 50 from a smoothing circuit 210 and a voltage stabilizer 235 
like the portable generator 100 shown in drawing 12 , the output voltage of the single phase output 
winding 55 is graduated in a smoothing circuit 210, and this portable generator 100 also forms the 
electrical potential difference Vcc for control of a predetermined electrical potential difference by the 
voltage stabilizer 235. But it may double with the component which constitutes a control circuit, and 
+Vcc electrical potential difference and -Vcc electrical potential difference may be formed by the control 
power supply section 201 as control voltage. 

[0028] Moreover, it is the same as that of the above-mentioned conventional technique to form direct 
current voltage, to input this direct current voltage into an inverter circuit 1 30, and to form a single-phase 
alternative current electrical potential difference of the output terminal of the three phase output winding 
51 by connecting with the direct-current -voltage generating circuit 1 10 which is a rectification bridge 
circuit which used a thyristor and rectifier diode, rectifying the output voltage of the three phase output 
winding 51, and charging the mass capacitor which is the DC-power-supply section 120. 
[0029] And the sinusoidal generating circuit 270 in which the PWM signal generating circuit 250 forms a 
criteria sine wave, It consists of a triangular wave generating circuit 281 and an PWM control signal 
generating circuit 285 which forms an PWM control signal. A criteria sine wave (50 Hertz or 60 Hertz) 
exact in the sinusoidal generating circuit 270 is formed. In the triangular wave generating circuit 281, high 
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frequency (several kHz thru/or about about tenkHz) of a triangular wave is formed, and the PWM control 
signal made into the pulse train in which compounds a criteria sine wave and a triangular wave and pulse 
width carries out sequential change is formed in the PWM control signal generating circuit 285. 
[0030] Furthermore, the oscillator circuit 271 where this sinusoidal generating circuit 270 outputs a RF 
signal (several MHz thru/or about tenMHz), The frequency divider 273 which carries out dividing of the 
RF signal which an oscillator circuit 271 outputs, and forms an about 10kHz clock signal, and the 
potential from which a large number differ with a multistage part piezo-resistance vessel are formed, and 
the false sine wave formation circuit 275 which makes sequential selection of the potential which is 
different by the multiplexer which operates with a clock signal, and forms and outputs a stair-like sine 
wave (50 Hertz or 60 Hertz) ~ and It is formed with the low pass filter 279 which forms a smooth sine 
wave from the voltage adjustment circuit 277 which adjusts the peak voltage of the stair-like sine wave 
which the false sine wave formation circuit 275 outputs, and the stair-like sine wave. 
[0031] Moreover, the electrical-potential -difference detecting signal outputted from the output voltage 
detector 340 formed the square wave signal which inputs into the square wave formation circuit 291, and 
uses the zero cross point of alternating current output voltage as a rising edge and a falling edge, and it 
shall have inputted into the phase comparator circuit 297 the zero cross signal made into this square wave 
signal to the extent that it reaches starting timing circuit 293. This starting timing circuit 293 makes a 
false sine wave output from the false sine wave formation circuit 275 by canceling reset of the false sine 
wave formation circuit 275 in the sinusoidal generating circuit 270. 

[0032] And the condition which is not outputting the criteria sine wave from the sinusoidal generating 
circuit 270 by making the false sine wave formation circuit 275 into a reset condition, Namely, if the 
output voltage detector 340 detects the electrical-potential-difference change between the 1st output 
terminal 151 and the 2nd output terminal 152 while the inverter circuit 130 is not operating The starting 
timing circuit 293 cancels reset of the false sine wave formation circuit 275 according to the zero cross 
signal from the square wave formation circuit 291. The phase of the electrical potential difference 
generated between the phase of a criteria sine wave, the 1 st output terminal 151, and the 2nd output 
terminal 152 which the sinusoidal generating circuit 270 outputs is made in agreement. 
[0033] In addition, also when a zero cross signal is not inputted into the starting timing circuit 293 in 
predetermined time on the occasion of actuation initiation of the false sine wave formation circuit 275, 
reset of the false sine wave formation circuit 275 is canceled, and the output of a criteria sine wave is 
made to start from the sinusoidal generating circuit 270. And the current detecting signal from the output 
current detector 330 is inputted into the square wave formation circuit 295, the overload detector 269, and 
the threshold value detector 299, and when the rated current is exceeded for the zero cross signal doubled 
with the phase of the output current in the overload detector 269, it shall form the voltage adjustment 
signal in the square wave formation circuit 295 at the time of the current value which crosses the range of 
a lower limit predetermined with the current value below the rated current, and a upper limit for a stop 
signal in the threshold value detector 299. 

[0034] Based on the current detecting signal outputted from the output current detector 330, the square 
wave signal which uses the zero cross point of the alternating current output current as a rising edge and a 
falling edge is formed, and, as for this square wave formation circuit 295, considering as a zero cross 
signal only inputs this square wave signal into the phase comparator circuit 297. This phase comparator 
circuit 297 compares the phase of the output current with the phase of output voltage with the zero cross 
signal based on a current detecting signal, and the zero cross signal based on an electrical-potential- 
difference detecting signal. As for the case of a late phase condition, a current phase makes an addition 
signal a phase adjustment signal rather than an electrical-potential-difference phase, and outputs to a 
frequency divider 273, and, in the case of a phase leading condition, a current phase outputs to a 
frequency divider 273 by making a subtraction signal into a phase adjustment signal rather than an 
electrical-potential-difference phase . 

[0035] And in the frequency divider 273 in the sinusoidal generating circuit 270, it faces carrying out 
dividing of the RF signal and forming a clock signal (several kHz thru/or about tenkHz), and if an 
addition signal is inputted from the phase comparator circuit 297, one pulse will be added every hundreds 
pulses of a clock signal. Moreover, if a subtraction signal is inputted from the phase comparator circuit 
297, a clock signal will be formed as one pulse is thinned out every hundreds pulses of a clock signal. 
[0036] Thus, when the current phase is behind the electrical-potential-difference phase, make the pulse of 
a clock signal increase and false sine wave ****** advances the phase of a criteria sine wave slightly. 
While the current phase is progressing rather than the electrical-potential-difference phase, by thinning 
out the pulse of a clock signal, the phase of a criteria sine wave is delayed slightly and the phase of the 
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single-phase alternative current electrical potential difference which adjusts the phase of an PWM control 
signal and the portable generator 100 concerned outputs is adjusted. 

[0037] Moreover, based on the current detecting signal outputted from the output current detector 330, the 
overload detector 269 where the current detecting signal outputted from the output current detector 330 is 
inputted outputs a stop signal immediately, when exceeding the rated current greatly, when exceeding the 
rated current small, performs time quadrature and outputs a stop signal after business time amount. And 
this stop signal stops the output of the 1st PWM signal which inputs into the armature- voltage control 
circuit 240 and the inverter drive circuit 255, intercepts the gate current which the armature-voltage 
control circuit 240 outputs, and is made to suspend actuation of the direct-current-voltage generating 
circuit 110, and the inverter drive circuit 255 is outputting, and the 2nd PWM signal, and also stops 
actuation of an inverter circuit 130. 

[0038] Furthermore, the threshold value detector 299 where the current detecting signal outputted from 
the output current detector 330 is inputted is a circuit where the current upper limit and the current lower 
limit are set up, and if the current value of a current detecting signal turns into below a current lower limit, 
it will output the voltage adjustment signal to which the peak value (amplitude) of a criteria sine wave is 
made to decrease or increase so that the output voltage which is an electrical potential difference between 
the 1st output terminal 151 and the 2nd output terminal 152 may be made to increase slightly to the 
voltage adjustment circuit 277. Moreover, if the current value of a current detecting signal becomes more 
than a current current upper limit, the voltage adjustment signal which increases or decreases the peak 
value of a criteria sine wave so that the output voltage which is an electrical potential difference between 
the 1st output terminal 151 and the 2nd output terminal 152 may be decreased slightly will be outputted to 
the voltage adjustment circuit 277. 

[0039] Thus, since fine tuning of output voltage is enabled by setting up a current upper limit and a 
current lower limit within the limits of the rated current, and adjusting the duty ratio of the 1st PWM 
signal and the 2nd PWM signal, In the condition of carrying out parallel operation of the generator, when 
there are few assignments of a load, output voltage is raised slightly, the output current is increased, and 
when the supply current to a load is close to the limitation of the rated current, output voltage is dropped 
slightly, and the load is effectively shared with each portable generator 100. 

[0040] Moreover, since output voltage is changed according to the capacity and the class of load when not 
performing parallel operation (i.e., when using the portable generator 100 by the single opportunity by 
individual operation), based on the peak voltage detected in the output voltage detector 340, the electrical 
potential difference of the triangular wave made to output from the amplification factor of the voltage 
adjustment circuit 277 or the triangular wave generating circuit 281 etc. is adjusted, and there is a thing he 
is trying to stabilize the electrical-potential-difference value of the single-phase alternative current 
electrical potential difference which is output voltage. 

[0041] Furthermore, the PWM control signal made into predetermined pulse width using a timer counter 
or an PWM value table by using a microcomputer, without facing forming an PWM control signal and 
using the sinusoidal generating circuit 270 and the triangular wave generating circuit 281 may be formed, 
the flow of the transistor in an inverter circuit 130 may be controlled by recent years with the PWM 
control signal outputted from a microcomputer, and a single-phase alternative current electrical potential 
difference may be formed. 

[0042] As this PWM control signal is faced forming with a microcomputer and is shown in drawing 15 , a 
microcomputer is made into the CC means 380 and the function as a control section 381 and the function 
as an PWM control signal generating means 385 are given to the CC means 380 by the program. When 
the ON state of the output switch which is not illustrated is carried out, this control section 381 makes an 
PWM control signal output from the PWM control signal generating means 385, and makes a 
predetermined single-phase alternative current electrical potential difference output between the 1st 
output terminal 151 and the 2nd output terminal 152, while the engine is operating. 
[0043] Moreover, the PWM control signal generating means 385 shall be constituted from an PWM 
reference-value table 386, a transducer 387, and operation part 388, and the PWM reference-value table 
386 makes about hundreds of PWM reference values and adjusted values memorize, and as shown in 
drawing 16 , let this PWM reference value be the numeric value of the value which decreases [ which 
decreases and sequential-increases ] so that a round term of a sinusoidal configuration may be formed. 
[0044] And a transducer 387 reads an PWM reference value and an adjusted value from the PWM 
reference-value table 386 one by one. It is what forms the PWM control signal which is a pulse signal 
which maintains only the die length according to the value of an PWM reference value in principle, and is 
outputted to the inverter drive circuit 255. It is based on a detecting signal from the output voltage 
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detector 340 or the output current detector 330. In a transducer 387 The peak value of an PWM reference 
value is read so that it may double with the zero cross point detected in the output voltage detector 340 or 
the output current detector 330. By reading the PWM reference value and adjusted value for a round term 
within predetermined time, the PWM control signal based on an PWM reference value is outputted one by 
one so that the single-phase alternative current electrical potential difference of 50 Hertz or 60 Hertz may 
be formed. 

[0045] Moreover, when operation part 388 has the difference from a value predetermined in a detection 
value based on the value of the detecting signal from the output voltage detector 340 or the output current 
detector 330, It is what the adjusted value according to this difference is made to correspond to each 
PWM reference value, and is stored in the PWM reference- value table 386. Said transducer 387 The 
PWM control signal of the pulse width according to the PWM adjusted value corrected by the PWM 
reference value which faces and corresponds for forming an PWM control signal, and the adjusted value 
is formed. 

[0046] Also in this case, the zero cross timing of the output voltage by the zero cross signal formed in the 
electrical-potential-difference value and the square wave formation circuit 291 of the output voltage 
detected in the output voltage value detector 340 Moreover, it is based on the zero cross timing by the 
zero clo signal of the output current formed in the current value and the square wave formation circuit 295 
of the output current detected in the output current value detector 330 etc. The pulse width of a pulse 
signal, the period of pulse width modification, output initiation, an emergency shut down of an PWM 
control signal that were made into the PWM control signal are controlled. 
[0047] 

[Problem(s) to be Solved by the Invention] As mentioned above, facing forming an PWM control signal 
with a microcomputer, and correcting an PWM reference value with the value of the output current and 
the value of output voltage which were detected is performed. However, as this correction amended said 
specific PWM reference value, in order that it might form a next PWM control signal with the value of 
difference with the desired value of the output voltage formed with the PWM control signal based on a 
specific PWM reference value, it turned into correction in which only a round term of the single-phase 
alternative current electrical potential difference which is output voltage was, and sudden voltage 
variation had the fault which cannot respond. 
[0048] 

[Means for Solving the Problem] This invention forms alternating voltage with the AC generator (50) 
driven with an engine. Rectify this alternating voltage in a direct-current- voltage generating circuit (110), 
and direct current voltage is formed. Make this direct current voltage into predetermined frequency by the 
inverter circuit (130), and it considers as the single-phase alternative current electrical potential difference 
of fixed peak voltage. This single-phase alternative current electrical potential difference is made to 
output from an output terminal (151,152) through the low pass filter (140) for an output. It faces forming 
a single-phase alternative current electrical potential difference by the inverter circuit (130). It is the 
correction approach of the output voltage in the portable generator (100) which adjusts the pulse width of 
the PWM control signal formed with the microcomputer which detects the electrical-potential-difference 
value of a single-phase alternative current electrical potential difference, and is made into a CC means 
(310), and performs orthogonal transformation by the inverter circuit (130). A quality factor [ as opposed 
to a band (50 Hertz thru/or about 60 Hertz) on the occasion of electrical-potential-difference value 
detection of a single-phase alternative current electrical potential difference ] (Q) is high. The output 
voltage of an inverter circuit (130) is detected using the low pass filter (347,348) for detection which 
makes 1/10 of an PWM frequency thru/or more than 1/about dozens frequency a cut off frequency. It is 
the output voltage correction approach of the portable generator (100) which corrects immediately the 
PWM reference value read when difference is detected based on the difference of the output voltage of 
this low pass filter (347,348) for detection, and a target electrical potential difference, and corrects an 
PWM control signal. 

[0049] Thus, apart from the low pass filter (140) for an output, the low pass filter (347,348) for detection 
is prepared. While making the output of an inverter circuit (130) output from an output terminal (151,152) 
through the low pass filter (140) for an output In order that Q of 50 Hertz thru/or a 60 Hertz band may 
detect the output of an inverter circuit (130) with the high low pass filter (347,348) for detection, When 
output voltage is changed according to the condition of a load, the low pass filter (347,348) for detection 
can detect smaller than distortion of the electrical potential difference between output terminals (151,152) 
under the effect of a load. 

[0050] And in this invention, when difference with the desired value by distortion is detected, since an 
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PWM reference value is corrected immediately, while distortion is continuing with the load, distortion of 
output voltage can be amended immediately. Moreover, as this invention, when Q of 50 Hertz thru/or a 60 
Hertz band uses the high low pass filter (347,348) for detection, it is desirable only for the numeric value 
of the PWM reference value corresponding to the electrical -potential-difference value of the difference of 
a target electrical potential difference and a detection electrical potential difference to correct an PWM 
reference value, and to perform it as correction of an PWM control signal. 

[0051] thus — if the correction corresponding to the electrical-potential -difference value of difference is 
made, while simplifying correction processing and mitigating the burden of a computer ~ the low pass 
filter (347,348) for detection — the detection value of difference smaller than actual difference — carrying 
out - this ~ actual — fault correction can be prevented by making the correction based on difference 
smaller than difference. Furthermore, as this invention, alternating voltage is formed with the AC 
generator (50) driven with an engine. Rectify this alternating voltage in a direct-current-voltage 
generating circuit (1 10), and direct current voltage is formed. Make this direct current voltage into 
predetermined frequency by the inverter circuit (130), and it considers as the single-phase alternative 
current electrical potential difference of fixed peak voltage. This single-phase alternative current electrical 
potential difference is made to output from an output terminal (151,152) through the low pass filter (140) 
for an output. It faces forming a single-phase alternative current electrical potential difference by the 
inverter circuit (130). It is the correction approach of the output voltage in the portable generator (100) 
which performs orthogonal transformation by the inverter circuit (130), adjusting the pulse width of the 
PWM control signal formed with the microcomputer which detects the electrical-potential-difference 
value of a single-phase alternative current electrical potential difference, and is made into a CC means 
(310). A quality factor [ in / on the occasion of electrical-potential-difference value detection of a single- 
phase alternative current electrical potential difference / the set-up output frequency of 50 Hertz or 60 
Hertz ] (Q) is high. The output voltage of an inverter circuit (130) is detected using the low pass filter 
(347,348) for detection which makes 1/10 of an PWM frequency thru/or more than 1 /about dozens 
frequency a cut off frequency. It may consider as the output voltage correction approach of the portable 
generator (100) which corrects immediately the PWM reference value read when difference is detected 
based on the difference of the output voltage of this low pass filter (347,348) for detection, and a target 
electrical potential difference, and corrects an PWM control signal. 

[0052] Thus, when Q of the set-up frequency which is 50 Hertz which the portable generator (100) 
concerned outputs, or 60 Hertz uses the high low pass filter (347,348) for detection, the distortion from 
the ideal electrical potential difference of output voltage can detect a detection value as a value near a 
small ideal electrical potential difference, and fault correction can be prevented. In addition, when the 
quality factor (Q) in the frequency of 50 Hertz switches the high low pass filter for detection, and the low 
pass filter for detection which the quality factor (Q) in the frequency of 60 Hertz prepares the high low 
pass filter for detection, and is used to compensate for a switch of an output frequency as this invention, it 
may double with the setting frequency of output voltage. 

[0053] thus, use in the 50 Hertz area which will be used as a source power supply if the low pass filter for 
detection for 50 Hertz and the low pass filter for detection for 60 Hertz are used and use in a 60 Hertz area 
— facing ~ use in both areas — facing — as the value near an ideal electrical potential difference with the 
small distortion from an ideal electrical potential difference - detection — things are made and fault 
correction can be prevented. 

[0054] And as this invention, only the numeric value of the PWM reference value corresponding to the 
electrical-potential-difference value of the difference of a target electrical potential difference and a 
detection electrical potential difference may make correction of an PWM control signal by correcting an 
PWM reference value, thus, difference ~ the small difference made into the difference near [ simplifying 
correction processing and mitigating the burden of a computer, if the correction corresponding to an 
electrical-potential -difference value is made / difference / which was produced by fluctuation of the 
output voltage by the load / actual ] nearby desired value ~ the correction based on a detection value is 
made and it can perform preventing fault correction easily. 

[0055] Moreover, as this invention, alternating voltage is formed with the AC generator (50) driven with 
an engine. Rectify this alternating voltage in a direct-current-voltage generating circuit (110), and direct 
current voltage is formed. Make this direct current voltage into predetermined frequency by the inverter 
circuit (130), and it considers as the single-phase alternative current electrical potential difference of fixed 
peak voltage. This single-phase alternative current electrical potential difference is made to output from 
an output terminal (151,152) through the low pass filter (140) for an output. It faces forming a single- 
phase alternative current electrical potential difference by the inverter circuit (1 30). It is the correction 
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approach of the output voltage in the portable generator (100) which performs orthogonal transformation 
by the inverter circuit (130), adjusting the pulse width of the PWM control signal formed with the 
microcomputer which detects the electrical-potential-difference value of a single-phase alternative current 
electrical potential difference, and is made into a CC means (310). On the occasion of electrical-potential- 
difference value detection of a single-phase alternative current electrical potential difference, the output 
voltage of an inverter circuit (130) is detected using the low pass filter (347,348) for detection which 
makes the frequency near an PWM frequency a cut off frequency. It considers as the output voltage 
correction approach of the portable generator (100) which corrects immediately the PWM reference value 
read when difference is detected based on the difference of the output voltage of this low pass filter 
(347,348) for detection, and a target electrical potential difference, and corrects an PWM control signal. 
[0056] Thus, if the low pass filter (347,348) for detection which makes the frequency near an PWM 
frequency a cut off frequency is used, it will become easy to detect fluctuation of the output voltage of an 
inverter circuit (130) correctly, and to correct actuation of an inverter circuit (130) to a suitable output 
state immediately. And as for correction of an PWM control signal, as this invention, it is desirable only 
for the numeric value of the PWM reference value equivalent to the value which made it about [ 0.2 or 
' more ] and multiplied the electrical-potential-difference value of difference with a target electrical 
potential difference by less than one multiplier to correct an PWM reference value, and to perform it. 
[0057] Thus, the quick correction to difference can be made by multiplying the difference detected 
correctly by less than one multiplier, and correcting to it immediately, making fault correction small. 
Moreover, while correcting the PWM reference value read as this invention when difference is detected, 
the correction value used for this correction may be memorized, and the PWM reference value which 
forms the output voltage at the time of the detection in the following period may also correct with this 
correction value. 

[0058] Thus, if it corrects also with the following period, while distortion will continue more than a round 
term, correcting immediately, this continuing distortion can be made small. Moreover, even when 
distortion is a sudden distortion within a round term, since the difference by this distortion is detected 
small or it corrects to a detection value by applying less than one multiplier, fault correction with the 
following period can be made small, and convergence to desired value can be performed quickly. 
[0059] 

[Embodiment of the Invention] The thing which the portable generator concerning this invention rotates 
an AC generator with the engine which has the output of several kW thru/or about lOkW, once direct- 
current-izes three phase output voltage of an AC generator, altemating-current-izes it by the inverter 
circuit, and forms single-phase-alternative-current output voltage, and used it, having moved to eye the 
top in the service space, and carried in and fixed to the service space and which you install and is made to 
operate as a condition is also a certain portable generator. 

[0060] As this portable generator has AC generator 50 made to rotate a rotator with an engine and shows 
it to drawing 1 It has the power circuit 101 which is mainly concerned with the direct-current-voltage 
generating circuit 1 10, or the DC-power-supply section 120 and an inverter circuit 130. The frequency of 
the output voltage outputted from the output terminal of a power circuit 101 is set up. And it is 
considering as the portable generator 100 which has a microcomputer as a CC means 310 to control the 
portable whole generator 100 based on the detecting signal from the detector established in each part, and 
has the control power supply section 201 which forms operating power, such as this control means, 
detector, etc. 

[0061] This CC means 310 sets the frequency of output voltage as predetermined constant frequency, 
such as 50 Hertz or 60 etc. Hertz, by the configuration switch 318, controls actuation of an inverter circuit 
130 based on the detecting signal from the direct-current- voltage detector 320 established in the power 
circuit 101, the output current detector 330, and the output voltage detector 340, and also performs closing 
motion control of an engine throttle further based on the detecting signal from the rotational frequency 
detector 319, and the opening signal from the throttle controlling mechanism 315. 

[0062] In addition, as a configuration switch 3 1 8, an adjustment setup of output voltage besides a setup of 
a frequency is also enabled. AC generator 50 in this portable generator 100 had the three phase output 
winding 51 and the single phase output winding 55, it connected with the power circuit 101 and the three 
phase output winding 51 has connected the single phase output winding 55 to the control power supply 
section 201. 

[0063] And the output terminal of the three phase output winding 51 is connected also to the gate voltage 
generating circuit 160 while connecting with the direct-current- voltage generating circuit 1 10 by the 
rectification bridge using three diodes 1 15 for rectification, and three thyristors 1 11, as shown in drawing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/5/2005 



JP,2001 -268924, A [DETAILED DESCRIPTION] 



Page 10 of 25 



1 R> 1. This direct-current-voltage generating circuit 110 connected respectively the node of the cathode 
of each diode 1 15 for rectification, and the anode of each thyristor 1 1 1 to each output terminal of the three 
phase output winding 51 , it packed the anode of each diode 1 1 5 for rectification, it connected with - side 
edge child and the inverter circuit 130 of the DC-power-supply section 120, and packed the cathode of 
each thyristor 1 1 1, and has connected it to + side edge child and the inverter circuit 130 of the DC-power- 
supply section 120. 

[0064] Moreover, the gate voltage generating circuit 160 connected to the output terminal of the three 
phase output winding 51 is formed using the diode for rectification, or a limiting resistor, the capacitor for 
power sources and* zener diode. That is, while each output terminal of the three phase output winding 51 is 
respectively connected to the anode of the diode 161 for rectification, and connecting with + terminal of 
the capacitor 165 for power sources through the resistor 163 for a limit, using the cathode of each diode 
161 for rectification as common and connecting - terminal of the capacitor 165 for power sources to + 
side of the DC-power-supply section 120, zener diode 167 is connected to the capacitor 165 for power 
sources, and juxtaposition. 

[0065] Therefore, this gate voltage generating circuit 160 can form and output an electrical potential 
difference only with the specified voltage of zener diode 167 higher than the electrical potential difference 
of + side edge child of the DC-power-supply section 120. And the output terminal of this gate voltage 
generating circuit 160 is connected to each gate terminal of each thyristor 111 in the direct-current- 
voltage generating circuit 110 through the thyristor control circuit 170. 

[0066] This thyristor control circuit 170 is a circuit which constitutes a part of constant- voltage control 
section 500 mentioned later, and is formed with the switching transistor 173, the switch control resistor 
171, and the photo coupler 175. That is, the collector of the PNP transistor made into a switching 
transistor 173 is connected to the output terminal of the gate voltage generating circuit 160, and the 
emitter of a switching transistor 173 is connected to the gate terminal of each thyristor 1 1 1. In addition, it 
faced connecting an emitter to the gate terminal of each thyristor 111, and has connected with a gate 
terminal using the protection resistor 117. 

[0067] And it connected with the output terminal of the gate voltage generating circuit 160 through the 
switch control resistor 171, and the base of a switching transistor 173 has connected the middle point of 
the switch control resistor 171 to + side edge child of the DC -power-supply section 120 through the photo 
transistor 176 of a photo coupler 175. In addition, the photo transistor 176 of a photo coupler 175 
connected the collector at the middle point of the switch control resistor 171, connected the emitter to + 
side edge child of the DC-power-supply section 120, and the light emitting diode 177 of a photo coupler 

1 75 connected the anode to the output terminal of the 2nd control voltage Vcc in the control power supply 
section 201, and it has connected the cathode of light emitting diode 177 to the flow control signal 
formation circuit 510, the halt circuit 360, and an overcurrent sensing circuit 350. 

[0068] Therefore, when the light emitting diode 177 of a photo coupler 175 lights up, a photo transistor 

176 will be in switch-on, and this thyristor control circuit 170 drops the middle point potential of the 
switch control resistor 171 to + side edge child electrical potential difference of the DC-power-supply 
section 120, and makes a switching transistor 173 non-switch-on. And when a light emitting diode 177 
does not light up, by making a switching transistor 173 into switch-on, the output current of the gate 
voltage generating circuit 160 is supplied to each thyristor 1 1 1 as gate current of a thyristor 111, and let 
each thyristor 1 1 1 of the direct-current-voltage generating circuit 1 10 be switch-on according to the gate 
current made into this continuity signal. 

[0069] For this reason, the output power of the three phase output winding 5 1 can be supplied to the DC- 
power-supply section 120 connected to both the output terminals of the direct-current- voltage generating 
circuit 1 10. Moreover, the inverter circuit 130 connected to both the output terminals of the direct-current- 
voltage generating circuit 1 10 consists of the bridge circuits and smoothing capacitors 173 by the power 
transistor. This inverter circuit 130 is connected to the DC-power-supply section 120 by making the 1 st 
transistor 131 and the 3rd transistor 133 into a serial. Moreover, it connects with the DC-power-supply 
section 120 by making the 2nd transistor 132 and the 4th transistor 134 into a serial. The middle point of 
the 1st transistor 131 and the 3rd transistor 133 minds the low pass filter 140 for an output. To the 1st 
output terminal 151 The middle point of the 2nd transistor 132 and the 4th transistor 134 is connected to 
the 2nd output terminal 1 52 through the low pass filter 140 for an output. 

[0070] Moreover, the single phase output winding 55 of AC generator 50 is connected to the smoothing 
circuit 210 of the control power supply section 201 as shown in drawing 2 R> 2. This smoothing circuit 
210 performs full wave rectification by the bridge rectifier circuit which used four diodes 211 for 
rectification, and charges at the capacitor 215 for smooth. This control power supply section 201 has the 
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1st voltage stabilizer 221 and the 2nd voltage stabilizer 225, and regulator 230 other than a smoothing 
circuit 210. Output voltage of a smoothing circuit 210 is made into the fixed electrical potential difference 
of about 15 volts by the 1st voltage stabilizer 221. It is impressed by the regulator 230 through the 1st 
back flow inhibition diode 233, and by the 2nd voltage stabilizer 225, the electrical potential difference of 
+ side edge child of the DC-power-supply section 120 is made into the fixed electrical potential difference 
of about 12 volts, and is impressed to a regulator 230 through the 2nd back flow inhibition diode 234. 
[0071] Control voltage- Vcc is formed, and - a regulator 230 ~ the 1st control voltage Vss of about 10 
volts, the 2nd control voltage Vcc of about 5 volts, and the 3rd [ about -5-volt ] — While performing the 
drive of the motor for throttle control of the engine later mentioned with the 1st control voltage Vss etc. 
and supplying the 2nd control voltage Vcc to the CC means 310 The 2nd control voltage Vcc and the 3rd 
control voltage - Vcc is supplied to other control circuit components, the arithmetic element of a detector, 
etc. ' 

[0072] In addition, this control power supply section 201 usually supplies the direct current voltage 
formed in a smoothing circuit 210 and the 1st voltage stabilizer 221 to a regulator 230 from the alternating 
voltage which the single phase output winding 55 outputs, and is the 1st control voltage Vss, the 2nd 
control voltage Vcc, and the 3rd control voltage by the regulator 230. - Vcc is formed and each circuit 
element is supplied. And if the DC-power-supply section 120 is operating when failure of an open circuit 
etc. occurs in the single phase output winding 55 etc., power will be supplied to a regulator 230 by the 
2nd voltage stabilizer 225, and they are the 1st control voltage Vss and the 2nd control voltage Vcc, and 
the 3rd control voltage from a regulator 230. - Vcc is made to output and actuation of the portable 
generator 100 concerned is made to maintain. 

[0073] Moreover, the switching circuit which switches by detecting the output voltage of the 1st voltage 
stabilizer 221 may be changed to the 1st back flow inhibition diode 233 and the 2nd back flow inhibition 
diode 234, and it may arrange to the input side of a regulator 230. In this case, when the power from the 
1st voltage stabilizer 221 is usually supplied to a regulator 230 and the output of the 1st voltage stabilizer 
221 stops, making the same output voltage of the 1st voltage stabilizer 221 , and output voltage of the 2nd 
voltage stabilizer 225, a switching circuit may be switched so that the output voltage from the 2nd voltage 
stabilizer 225 may be supplied to a regulator 230. Furthermore, AC generator 50 which does not have the 
single phase output winding 55 is used, and a smoothing circuit 210 and the 1st voltage stabilizer 221 may 
be omitted, the pressure of the electrical potential difference of the DC-power-supply section 120 may be 
lowered in the 2nd voltage stabilizer 225, the power of the DC-power-supply section 120 may always be 
supplied to a regulator 230, and control voltage may be formed. 

[0074] And the flow control signal formation circuit 510 for controlling the electrical potential difference 
of the DC-power-supply section 120 As it is the circuit which forms the constant-voltage control section 
500 together with the above-mentioned thyristor control circuit 170 and the above-mentioned below- 
mentioned output current detector 330 and is shown in drawing 3 A resistor, zener diode, a switching 
transistor, a comparator circuit, etc. are used. The electrical potential difference of the DC-power-supply 
section 120 is pressured partially by the partial pressure resistor 51 1,512 which made two resistors the 
. serial. The middle point potential of the partial pressure resistor 51 1,512 is further dropped by zener diode 
513 and the detection resistor 514, the potential of the detection resistor 514 is inputted into a comparator 
circuit 515, and the flow of a switching transistor 525 is controlled. 

[0075] And the 2nd control voltage Vcc from the control power supply section 201 is made into the fixed 
electrical potential difference stabilized by the voltage stabilizer 517 which used zener diode and a 
transistor, and the reference voltage which pressured partially this fixed electrical potential difference by 
the 1st criteria resistor 521 and the 2nd criteria resistor 522 is inputted into the reference voltage input 
terminal of this comparator circuit 515. In addition, the output terminal of the below-mentioned output 
current detector 330 is connected through the addition resistor 523 at the middle point of the 1st criteria 
resistor 521 and the 2nd criteria resistor 522. 

[0076] Furthermore, the switching transistor 525 in this flow control signal formation circuit 510 
impresses the 2nd control voltage Vcc to the light emitting diode 177 which made the light emitting diode 
177 of a photo coupler 175 and the serial in the thyristor control circuit 170, and was made into the serial, 
and is carrying out lighting control of light emitting diode 177 by flow cutoff of a switching transistor 
525. 

[0077] Therefore, a flow control signal is outputted to the thyristor control circuit 170, and the light 
emitting diode 177 in the thyristor control circuit 170 is made to turn on by the detection potential of the 
detection resistor 514 rising, if the output voltage of the DC -power-supply section 120 rises, and this flow 
control signal formation circuit's 510 becoming higher than the reference voltage formed by the 1st 
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criteria resistor 521 and the 2nd criteria resistor 522, and making it flow through a switching transistor 
525. For this reason, the thyristor control circuit 170 suspends the output of the continuity signal to the 
direct-current-voltage generating circuit 110, and stops the electric power supply from AC generator 50 to 
the DC-power-supply section 120 by making each thyristor 111 of the direct-current-voltage generating 
circuit 110 into non- switch-on. 

[0078] Moreover, if the electrical potential difference of the DC-power-supply section 120 descends 
rather than the predetermined electrical potential difference VD, the detection potential of the detection 
resistor 514 will become lower than reference voltage, and a switching transistor 525 will be made into 
non-switch-on, and a continuity signal is made to output to each thyristor 111 of the direct-current- voltage 
generating circuit 110 from the thyristor control circuit 170, and let each thyristor 1 1 1 be switch-on. Thus, 
if the output voltage of the DC-power-supply section 120 becomes high slightly rather than constant value 
VD, the flow of each thyristor 1 1 1 will be intercepted, when it is below the constant value VD, a 
continuity signal can be inputted into the gate of each thyristor 111, each thyristor 111 can be made into 
switch-on, and potential of the DC-power-supply section 120 can always be made into the fixed value 
VD. 

[0079] And the output current detector 330 detects the current which flows to an inverter circuit 130 by 
the resistor 331 for detection, and the comparator 333, outputs the output current signal which removed 
harmonic content, such as an PWM component, using the low pass filter 335 for detection to the flow 
control signal formation circuit 510, and also it is outputting it to the CC means 310 and the overcurrent 
sensing circuit 350. Thus, since the resistor 331 for detection of the output current detector 330 is inserted 
between the direct-current-voltage generating circuit 1 10, or the DC-power-supply section 120 and an 
inverter circuit 130, It flows into an inverter circuit 130 from + side of the direct-current- voltage 
generating circuit 110. The output current which is supplied to a load from the 1st output terminal 151 
through the 1st transistor 131, and returns from the 2nd output terminal 152 to - side of the direct-current- 
voltage generating circuit 110 through the 4th transistor 134, With the output current which is supplied to 
a load from the 2nd output terminal 152 through the 2nd transistor 132, and returns from the 1st output 
terminal 151 to - side of the direct-current-voltage generating circuit 110 through the 3rd transistor 133 As 
the direction of a current at the time of flowing both the resistors 331 for detection is always made into the 
fixed direction and it is shown in (1) of drawing A R> 4 Even if the output current of a single-phase 
alternative current electrical potential difference changes in the shape of a sine wave, the detection current 
signal through the low pass filter 335 for detection of the output current detector 330 can be made into the 
detecting signal of the pulsating flow by which full wave rectification was carried out as shown in (2) of 
drawing 4. • 

[0080] For this reason, a forward electrical potential difference can always be impressed to the addition 
resistor 523 of the flow control signal formation circuit 510, and reference voltage can be adjusted to it. 
Moreover, it faces inputting an output current signal into the CC means 310. Since an output current 
signal is always a signal of a forward value, when an output current value is divided according to the 
necessary number of bits of the microcomputer which made the detection electrical potential difference by 
the resistor 331 for detection the CC means 310, Variation corresponding to 1 bit can be made into the 
variation of 1/2 as compared with the case where from + peak value of alternating current to - peak value 
is divided, detection precision can be raised twice, and it can input into the CC means 310. 
[0081] In addition, as an output current detector 330, the current detector not only using when using the 
resistor 331 for detection, but an induction coil may be used. And it connects so that the partial pressure 
resistor 325 may be inserted among the both-ends children of the DC-power-supply section 120, and the 
direct-current-voltage detector 320 pressured partially the output voltage of the DC -power-supply section 
120 by this partial pressure resistor 325, and has inputted the output voltage value of the DC-power- 
supply section 120 into the CC means 310 as a direct-current-voltage signal. 

[0082] Moreover, the output voltage detector 340 inserted between the inverter circuit 130 and the low 
pass filter 140 It is what is made to carry out partial pressure descent of the 1st output voltage and the 2nd 
output voltage of an inverter circuit 130 by the partial pressure resistor respectively, and performs 
electrical-potential-difference detection. The 1st detection electrical potential difference which pressured 
the 1st output voltage partially by the partial pressure resistor 341,342, and the 2nd detection electrical 
potential difference which carried out partial pressure descent of the 2nd output voltage by the partial 
pressure resistor 343,344 are respectively inputted into the differential circuit 531 or the square wave 
formation circuit 535 through the low pass filter 347,348 for detection. 

[0083] As this low pass filter 347,348 for detection, the quality factor (Q) to a band (50 Hertz thru/or 
about 60 Hertz) is high, and uses the low pass filter which makes the frequency which are 1kHz thru/or 
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about 2kHz a cut off frequency. Thus, Q to a band (50 Hertz thru/or about 60 Hertz) is a high low pass 
filter. In order to use the low pass filter which makes 1kHz which is 1/1/10 thru/or 20 of a frequency 
thru/or about 2kHz a cut off frequency as a low pass filter 347,348 for detection, [ of an PWM control 
signal ] As shown in drawing.5 , even if the output voltage of an inverter circuit 130 is the RF of the shape 
of a pulse corresponding to the frequency of an PWM control signal, the 1st detection electrical potential 
difference through the low pass filter 347 for the 1st detection serves as a smooth sinusoidal 
configuration, as a broken line shows to (1) of drawing 5 . Moreover, as the broken line also showed the 
2nd detection electrical potential difference through the low pass filter 348 for the 2nd detection in (2) of 
dr awi ng 5 , only the 1st detection electrical potential difference and a half period serve as the smooth 
sinusoidal configuration where the phase shifted. 

[0084] Therefore, each detection electrical potential difference through this low pass filter 347,348 for the 
1st and 2nd detection can be outputted from the low pass filter 347,348 for detection as a detection 
electrical potential difference corresponding to the single-phase alternative current electrical potential 
difference outputted from the 1st output terminal 151 or the 2nd output terminal 152 through the low pass 
filter 140 for an output, when the load of the portable generator 100 concerned is light. And by inputting 
this 1st detection electrical potential difference and the 2nd detection electrical potential difference into a 
differential circuit 531, and inputting the difference electrical potential difference of the 1st detection 
electrical potential difference and the 2nd detection electrical potential difference into the CC means 310, 
the detection electrical potential difference corresponding to the electrical potential difference between 
terminals of the 1st output terminal 151 and the 2nd output terminal 152 can be inputted into the CC 
means 310, and adjustment and correction of output voltage can be made. 

[0085] Moreover, when distorted by sudden change of loaded condition etc. from the sinusoidal 
configuration which is 50 Hertz to which the electrical potential difference between terminals of the 1st 
output terminal 151 and the 2nd output terminal 152 was set, or 60 Hertz, this distortion also makes the 
output voltage (output pulse) of the inverter circuit 130 inputted into the low pass filter 140 for an output 
produce distortion. However, the low pass filter 347,348 for detection Since the frequency Q to a band (50 
Hertz thru/or about 60 Hertz) is high, and is [ frequency ] 1kHz thru/or about 2kHz is made into the cut 
off frequency, As the harmonic content which produces distortion declines and it is shown in (1) of 
d r awing 6 Even if it is the case where distortion to which difference with desired value becomes large 
somewhat arises on the electrical potential difference between output terminals, the distortion in a 
detection electrical potential difference will be detected as small difference to the ideal sine wave 
configuration which is desired value as shown in (2) of drawing 6 . 

[0086] Therefore, if the correction based on the difference of this detection value and desired value is 
made immediately, as shown in (3) of dr awin g 6 , amendment which makes small harmonic voltage 
distortion between output terminals can be performed. In addition, Q of a fundamental-frequency band 
(50 Hertz which the cut off frequency of the low pass filter 347,348 for detection considers as 1/10 thru/or 
1 /about dozens frequency to the frequency of an PWM control signal, and forms as a detection electrical 
potential difference which does not certainly include higher harmonics, such as an PWM component, and 
becomes a setting frequency, or 60 Hertz) is high, and the electrical potential difference of the normal 
sinusoidal configuration which makes a setting frequency fundamental frequency can be detected 
correctly. 

[0087] Moreover, as this detection electrical potential difference is faced inputting into the CC means 310 
and it was shown in drawing 3 etc., it shall have inputted into the CC means 310 through a differential 
circuit 531 or the absolute value-ized circuit 533. As this differential circuit 531 is shown in (1) of 
drawing .7 , the signal which shows the difference electrical potential difference of the 1 st detection 
electrical potential difference a and the 2nd detection electrical potential difference b from which the 
phase shifted about 180 degrees is formed, and this difference electrical potential difference is an 
electrical potential difference corresponding to the electrical potential difference between terminals of the 
1st output terminal 151 and the 2nd output terminal 152. Furthermore, it considered as the pulsating flow 
electrical potential difference as shows the difference voltage signal of the shape of a sine wave which 
performed full wave rectification by the absolute value-ized circuit 533, and showed the signal which 
shows this difference electrical potential difference to (2) of drawing 7 to (3) of drawing 7 R> 7, and has 
inputted into the CC means 310 by making this pulsating flow electrical potential difference into an 
output voltage signal. 

[0088] Therefore, if it faces that the CC means 310 detects change of an output voltage signal and an 
output voltage signal is divided with the necessary number of bits, by the pulsating flow shown in C of 
drawing 7 R> 7, detection precision can be raised twice to a sinusoidal change shown in B of drawing 7 . 
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Moreover, while inputting an output voltage signal into the CC means 310 through a differential circuit 
531 or the absolute value-ized circuit 533 from the output voltage detector 340, the zero cross signal from 
the square wave formation circuit 535 is also inputted into the CC means 310. 

[0089] This square wave formation circuit 535 used as the edge of this square wave the zero cross point in 
the difference electrical potential difference of the 1st output voltage and the 2nd output voltage which 
form the square wave based on the difference electrical potential difference of the 1st output voltage and 
the 2nd output voltage which form a sine wave, and form a sine wave, and has inputted into the CC means 
3 10 the zero cross signal which shows the timing of the zero cross point in the output voltage outputted 
from the portable generator 100. 

[0090] And the 2nd control voltage Vcc which formed the overcurrent sensing circuit 350 by the resistor 
351,352, the comparator 355, and the switching transistor 357, and was formed in the control power 
supply section 201 was pressured partially with the part piezo-resistance vessel 351,352 for reference 
voltages, and reference voltage was formed, and when the potential of the output current signal which the 
output current detector 330 outputs becomes higher than reference voltage, it is made to have flowed 
through a switching transistor 357. 

[0091] Furthermore, this switching transistor 357 grounds an emitter and connects a collector to the 
cathode of the light emitting diode 177 in a photo coupler 175. Therefore, when a switching transistor 357 
flows through this overcurrent sensing circuit 350, the thyristor control circuit 170 is made to suspend the 
output of a continuity signal. For the CC means 310, in addition, the direct-current- voltage signal from the 
direct-current-voltage detector 320, the output current signal from the output current detector 330 — and 
The zero cross signal from the square wave formation circuit 535 based on the output voltage signal 
which was outputted from the output voltage detector 340 and rectified by the absolute value-ized circuit 
533, or the signal outputted from the output voltage detector 340 is inputted as a detecting signal, and also 
The detecting signal of the frequency of the output voltage which the three phase output winding 51 
outputs is also inputted as a rotational frequency signal from the rotational frequency detector 3 1 9. 
Moreover, although the cathode potential of light emitting diode 177 is also inputted as a rate detecting 
signal of a flow and the opening signal of a throttle is also further inputted from the throttle controlling 
mechanism 315, the opening signal from the throttle controlling mechanism 315 may be omitted. 
[0092] A CC means 310 by which these detecting signals are inputted Others [ section / 441 / which 
outputs an PWM control signal to an PWM driver as the actuation as shown in drawing 8 / PWM signal 
generation ], With the output voltage signal from the absolute value-ized circuit 533, and the zero cross 
signal from the square wave formation circuit 535 With the individual-operation control section 435 
which judges independent or juxtaposition on the occasion of initiation of control, and controls the PWM 
signal generation section 441 and the synchronized operation control section 437, and also the signal from 
a configuration switch 318 the output voltage setting section 417 which carries out an adjustment setup of 
the output voltage of a single-phase alternative current electrical potential difference with the signal from 
the output frequency setting section 415 which sets up the frequency of a single-phase alternative current 
electrical potential difference, or a configuration switch 318 - and the voltage waveform Monitoring 
Department 433 which supervises the single-phase alternative current electrical potential difference 
outputted from the 1st output terminal 151 and the 2nd output terminal 152 with the output voltage signal 
from the output voltage detector 340 ~ moreover With the rotational frequency signal from the rotational 
frequency detector 319 the throttle opening control section 423 which outputs a roll control signal to the 
throttle driver 313 based on the engine rotation speed detector 421 which judges an engine speed, an 
output current signal and the number signal of rotations, or the opening signal from the throttle controlling 
mechanism 315 ~ and With the cathode potential of the light emitting diode 177 in the circuit-protection 
section 431 and the thyristor control circuit 170 which output a halt control signal to the halt circuit 360 
based on the output current signal from the output current detector 330, or the direct-current- voltage 
signal from the direct-current-voltage detector 230 The rate detecting element 419 of a flow which detects 
the rate of a flow of the thyristor 1 1 1 in the direct-current-voltage generating circuit 110, and the display 
and control section 425 which outputs further the signal which displays the actuation situation of the 
portable generator 100 on the operational status display 427 according to the control action condition of 
the CC means 310 are formed. 

[0093] In addition, although not illustrated, the CC means 310 which is this microcomputer has the crystal 
oscillator made into about tenMHz, operates considering the output of this crystal oscillator as a reference 
clock, and has the random access memory for performing the read-only memory and data processing on 
which the control program, the control data table, etc. are recorded, and the frequency divider which 
carries out dividing of the reference clock and forms a necessary clock signal further. Moreover, it also 
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has the analog-to-digital converter 41 1 which changes the analog signal inputted into a digital signal. 
[0094] Moreover, when carrying out the roll control of the throttle valve using a pulse motor, make an 
impulse counter build in the throttle opening control section 423, counted value is rise-counted or down 
counted according to the roll control signal outputted to the throttle driver 313 from the throttle opening 
control section 423, the opening signal from the throttle controlling mechanism 315 is omitted, and the 
opening of a throttle may be made to memorize by the throttle opening control section 423 in the throttle 
controlling mechanism 315. 

[0095] And the PWM signal generation section 441 has an PWM criteria table, outputs an PWM control 
signal to the PWM driver 311 based on this PWM criteria table, and controls flow cutoff of each transistor 
which is the 1st transistor 131 thru/or the 4th transistor 134 in an inverter circuit 130. This PWM criteria 
table is a table which memorizes many PWM reference values, and each PWM reference value is made 
into about hundreds of numeric values equivalent to the value of the curve which forms a round term of a 
sinusoidal curve. 

[0096] And the PWM signal generation section 441 of the CC means 310 is beginning to read an PWM 
reference value one by one from this PWM criteria table a fixed period, forms an PWM control signal, 
and outputs this PWM control signal to the PWM driver 311. When the peak value of an PWM criteria 
table is 0, in addition to each PWM reference value which read the value which corresponds in 1/2 hour of 
1 clock time amount in the read-out clock which reads an PWM reference value, this PWM control signal 
forms the pulse signal from which duty ratio becomes 50%, when an PWM reference value is 0. For this 
reason, as shown in (1) of drawing 9 , let each pulse of an PWM control signal be the pulse signal train 
which forms the criteria sine wave in which is made to carry out sequential change of the duty ratio 
according to a sinusoidal configuration, and duty ratio carries out sequential change a core [ 50% ] with 
the value of the range to dozens of % to 100% of dozens of % this side. 

[0097] And the PWM driver 311 forms the 1st PWM signal which carries out current amplification of this 
PWM control signal, and is outputted to the 1st transistor 131 and the 4th transistor 134, and the 2nd 
PWM signal which carries out reversal magnification of this PWM control signal, and is outputted to the 
2nd transistor 132 and the 3rd transistor 133, and outputs this 1st PWM signal and the 2nd PWM signal to 
an inverter circuit 130. 

[0098] Furthermore, the voltage waveform Monitoring Department 433 of the CC means 3 10 It has the 
output voltage value table which memorizes the electrical-potential-difference table value of a large 
number to which each PWM reference value was made to correspond. According to the timing which 
reads an PWM reference value from an PWM criteria table, an electrical-potential-difference table value 
is read from an output voltage value table. The value of the output voltage inputted through a differential 
circuit 531 and the absolute value-ized circuit 533 from this read electrical-potential-difference table 
value and the output voltage detector 340 is compared. The pulse width of each pulse signal which forms 
the PWM control signal outputted from the PWM signal generation section 441 is made to correct, and 
output voltage is adjusted. 

[0099] And the starting switch which is not illustrated is operated and it faces outputting an PWM control 
signal from the PWM signal generation section 441, and starting the output of a single-phase alternative 
current electrical potential difference from the 1st output terminal 151 and the 2nd output terminal 152, 
and it judges whether the zero cross signal from the square wave formation circuit 535 is inputted, and the 
CC means 310 starts actuation of the individual-operation control section 435, when the zero cross signal 
is not inputted. 

[0100] By starting actuation of this individual-operation control section 435, the average output voltage 
between the 1st output terminal 151 and the 2nd output terminal 152 is 100 etc. volts set up by the 
configuration switch 318, and the PWM signal generation section 441 of the CC means 310 outputs the 
PWM control signal which forms the electrical potential difference made into 50 Hertz which had the 
frequency set up, or 60 Hertz. 

[0101] The frequency of this output voltage defines the frequency of the single-phase alternative current 
electrical potential difference outputted from the portable generator 100 concerned by whether the clock 
which reads about hundreds of PWM reference values which form a part for a round term of the single- 
phase alternative current electrical potential difference currently recorded on the PWM criteria table of the 
PWM signal generation section 441 by 20 mses is chosen, or the clock read by 16.66 mses is chosen. 
[0102] Moreover, a setup of output voltage sets multiplication and each pulse width of a pulse signal 
which adds, forms a correction reference value and is made into an PWM control signal based on this 
correction reference value for correction value to the PWM reference value currently recorded on the 
PWM criteria table. And the individual-operation control section 435 reads in the output voltage setting 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/5/2005 



JP.200 1-268924, A [DETAILED DESCRIPTION] 



Page 16 of 25 



section 417 the correction value which computes a correction reference value from this PWM reference 
value, and it is carrying out by delivering this correction value to the PWM signal generation section 441. 
[0103] Furthermore, when distortion of peak voltage and a sine wave is supervised at the output voltage 
wave Monitoring Department 433 based on the output voltage signal which minded the absolute value- 
ized circuit 533 from the output voltage detector 340 and peak voltage is changed from the set point after 
the PWM control signal was outputted from the PWM signal generation section 441, it is made to make 
the correction value which corrects a difference with a programmed voltage read into the PWM signal 
generation section 441 from the output voltage wave Monitoring Department 433. Moreover, also when 
distortion of a sine wave continues, he is trying to make the single-phase alternative current electrical 
potential difference which is an electrical potential difference which was made to read correction value 
into the PWM signal generation section 441, and was set up, and was made into the smooth sine wave 
output. 

[0104] When it is detected that the value of the detection electrical potential difference to the electrical- 
potential-difference table value which is desired value is producing difference with the portable generator 
100 concerned on the occasion of this correction, the correction which adds correction value to an PWM 
reference value immediately, and forms a correction reference value is made. Moreover, the correction 
value for correcting this difference is memorized, and in case an PWM control signal is formed in a round 
term, processing which computes a correction reference value and adds correction to an PWM control 
signal is also performed. 

[0105] When it is beginning to read an PWM reference value one by one from an PWM criteria table 
every dozens of microseconds and an PWM control signal is formed and outputted as correction 
immediately made within this round term, the PWM driver 311 and an inverter circuit 1 30 — and When 
the detection electrical-potential-difference value of the output voltage by the specific PWM reference 
value is inputted into the output voltage wave Monitoring Department 433 of the CC means 310 by time 
delay energizing, such as the low pass filter 347,348 for detection, after 100 microseconds thru/or 
hundreds of microseconds, The electrical-potential-difference table value and detection electrical- 
potential-difference value corresponding to said specific PWM reference value are compared. Apply this 
correction value to the PWM reference value read at the time of detection, and it considers as a correction 
reference value, the time of difference having arisen — the value of this difference ~ correction value ~ 
carrying out — said specific PWM reference value ~ some thru/or the difference which is late about ten 
pieces ~ The PWM control signal based on this correction reference value is outputted from the PWM 
signal generation section 441. 

[0106] Therefore, as shown in (1) of drawing^ , when difference arises on the value of the sinusoidal 
configuration which distortion occurs on the electrical potential difference between the output terminals 
of the 1st output terminal 151 and the 2nd output terminal 152, and serves as desired value, and the 
electrical potential difference between output terminals, The amendment according to the value of the 
difference made small with the low pass filter 347,348 for detection can be started after 100 microseconds 
thru/or hundreds of microseconds, and the amendment which makes distortion small as shown in (3) of 
drawing 6 can be started immediately. 

[0107] For this reason, even if it is a sudden distortion within a round term, after the time amount progress 
which was very slightly overdue from generating of distortion, the electrical-potential-difference 
correction which makes this distortion small can be made, and when this distortion is lost, the fault 
correction by correction value occurs — ******** — since this correction value is inputted into the output 
voltage wave Monitoring Department 433 as a distortion smaller than the real distortion of output voltage 
with the low pass filter 347,348 for detection, difference produced by fault correction can be made small, 
it can be made to be able to converge on desired value quickly, and it can be quickly returned to the 
output voltage which was in agreement with normal desired value. 

[0108] In addition, by using separately [ the low pass filter 140 for an output ] the low pass filter 347,348 
for detection which Q to a band (50 Hertz thru/or 60 Hertz) is high, and a cut off frequency makes 1kHz 
thru/or about 2kHz Since it has inputted into the output voltage wave Monitoring Department 433 as a 
distortion smaller than the real distortion of output voltage with this low pass filter 347,348 for detection, 
Making the correction which makes difference small using the adjusted value corresponding to a detection 
value and desired value without making heavy the burden of a microcomputer made into the CC means 
310, fault correction can be made small and it can be made to converge on desired value quickly. 
[0109] Moreover, Q to the frequency of 50 Hertz or 60 Hertz set up by the configuration switch 318 in the 
peak frequency of a quality factor (Q), using the filter in which adjustable setting is possible as a low pass 
filter 347,348 for detection may be made the highest. Thus, inputting the value of a distortion smaller than 
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the real distortion of the electrical potential difference between output terminals into a microcomputer by 
making high Q of the frequency which was in agreement with the output frequency set up by the 
configuration switch 318, and making into a cut off frequency 1kHz which is 1/10 thru/or 1/about dozens 
thru/or about 2kHz to the frequency of an PWM control signal, a normal sinusoidal voltage can be 
detected correctly and can be inputted into a microcomputer. 

[0110] In addition, while a high low pass filter and 60 Hertz Q use two low pass filters with a high low 
pass filter for the 1 st low pass filter 347 for detection, 50 Hertz Q A high low pass filter and 60 Hertz Q 
use [ 50 Hertz Q ] a high low pass filter also for the 2nd low pass filter 348 for detection. According to the 
frequency setting of output voltage, 50 Hertz Q switches the low pass filter 347 for the 1st detection, and 
the low pass filter 348 for the 2nd detection, and a high low pass filter and 60 Hertz Q may switch a high 
low pass filter. 

[01 1 1] Furthermore, the low pass filter which made the passband large by making into a cut off frequency 
the frequency near the PWM frequency made not only when a cut off frequency uses the low pass filter 
which are 1/10 of an PWM frequency thru/or 1/about dozens as a low pass filter 347,348 for detection, 
but into about tenkHz thru/or dozens of kHz may be used. 

[01 12] Thus, not only electrical-potential-difference change (50 Hertz or 60 Hertz) made into the 
frequency, then fundamental frequency near the PWM frequency which is a frequency of an PWM control 
signal in a cut off frequency but harmonic content can lessen the magnitude of attenuation, can pass the 
low pass filter 347,348 for detection, and can detect correctly distortion by the output voltage of an 
inverter circuit 130, i.e., the single-phase alternative current electrical potential difference outputted from 
the 1st output terminal 151 or the 2nd output terminal 152. 

[0113] Therefore, correction of suitable output voltage can be enabled by adding various corrections with 
the CC means 310. And when inputting into the output voltage wave Monitoring Department 433 this 
detection electrical-potential-difference value that detected distortion correctly, in order to prevent fault 
correction when distortion is lost and to make it converge on desired value quickly as an example of this 
correction, The amount of corrections is made small by applying less than one multiplier to the difference 
of the electrical-potential-difference table value which is desired value, and the detection value by the 
electrical-potential-difference detecting signal. The correction value which applied this less than one 
multiplier to the PWM reference value read immediately is applied, it considers as a correction reference 
value, and the PWM control signal based on this correction reference value is outputted from the PWM 
signal generation section 441. 

[01 14] In addition, less than one 0.2 in all or more-about proper multiplier is used for the circuit property 
of the portable generator 100 concerned etc. in this case. Moreover, when a cut off frequency is made into 
1/10 of an PWM frequency thru/or 1/about dozens as mentioned above, And when less than one 
multiplier is applied for a cut off frequency as a frequency near an PWM frequency, As opposed to the 
PWM reference value read when this adjusted value is calculated it not only corrects immediately, but It 
is the PWM reference value with which only the predetermined number read this adjusted value before 
according to time delays of operation, such as the PWM driver 311, and an inverter circuit 130, the low 
pass filter 347,348 for detection. As the PWM reference value in which the electrical potential difference 
at the time of output voltage detection was made to form is made to correspond, this adjusted value is 
memorized. When reading this PWM reference value to the next time after a round term, a correction 
reference value may be computed by doubling this PWM reference value and the adjusted value 
corresponding to this PWM reference value, and an PWM control signal may be formed with this 
correction reference value. 

[0115] Thus, when distortion of output voltage will continue over two or more rounds if it is made to 
correct also in a round term while making the correction based on difference immediately, distortion can 
be made small and output voltage can be brought close to the exact sinusoidal configuration which is the 
purpose tooth form. Moreover, the gap with the electrical-potential-difference phase of a single-phase 
alternative current electrical potential difference and a current phase may produce the distortion of output 
voltage etc. not only when a sudden distortion arises by sudden change of a load, but according to the 
capacity and the class of load, and output voltage may shift from a sinusoidal target form. 
[01 16] For this reason, with the portable generator 100 concerned, amendment of output voltage based on 
the electrical-potential-difference value of output voltage and the current value of the output current shall 
also be performed. This amendment is amendment which uses correction value and performs it in a round 
term which detected difference. With the internal impedance, output current value, and output voltage 
value of a power circuit 101 In case the adjusted value Y which adds amendment to an PWM reference 
value is made to correspond to each PWM reference value, it memorizes and an PWM control signal is 
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formed in the PWM signal generation section 441 next time based on each PWM reference value, the 
adjusted value Y corresponding to each PWM reference value is amended as it adds or subtracts. And an 
PWM control signal is made to form with this amended PWM reference value. 
[01 17] This adjusted value Y reads the Nth PWM reference value Pn of an PWM criteria table, and 
outputs an PWM control signal from the PWM signal generation section 441. The output voltage value 
which is the potential difference between the 1st output terminal 151 and the 2nd output terminal 152 by 
this PWM control signal makes it V volts, and if the output current value at this time is I A The adjusted 
value Yn made into Yn=[(Qn-V/M) /T]-I-Z-S by making constants M, T, Z, and S into a multiplier 
respectively in quest of the adjusted value Yn corresponding to each PWM reference value Pn is 
computed about the Nth PWM reference value Pn. Based on the PWM reference value which is a 
correction reference value computed by amendment which memorizes this adjusted value Yn and is made 
into Pn-Yn as an PWM reference value Pn of the next time after a round term, an PWM control signal is 
outputted from the PWM signal generation section 441 . 

[01 18] In addition, since the value of V or I is always inputted into the CC means 310 as a forward value, 
the PWM reference value Pn calculates considering V or I as a forward value or a forward negative value 
with the value of a period the value of the first half period of output voltage, or the second half. Qn at the 
time of computing this adjusted value Yn is an electrical-potential-difference table value which shows the 
output voltage which the portable generator 100 concerned should generate between the 1st output 
terminal 151 and the 2nd output terminal 152 in unloaded condition, when the PASURU signal as an 
PWM control signal based on the Nth PWM reference value Pn is outputted from the PWM signal 
generation section 441, and M is an electrical -potential-difference table value-change value corresponding 
to 1-volt change of output voltage. Moreover, Z is the internal impedance of a power circuit 101, i.e., the 
PWM criteria value-change value which is mainly the impedance of a low pass filter 140, and S makes 
generate 1-volt change between the 1st output terminal 151 and the 2nd output terminal 152, and T is the 
ratio of the PWM criteria value-change value and electrical-potential-difference table value-change value 
corresponding to 1-volt change of output voltage. 

[0119] Thus, the electrical-potential-difference table value Qn which made the PWM control signal of 
predetermined pulse width correspond to the no-load output voltage when outputting from the PWM 
signal generation section 441, /T which is an electrical-potential-difference correction term by the 
difference with the value V of the output voltage which detected actually the output voltage based on this 
PWM control signal (Qn-V7M), And each PWM reference value is amended and an PWM control signal 
is formed so that the Nth PWM reference value Pn may be corrected by I-Z-S which is internal impedance 
Z and a current correction term by the output current at this time. 

[0120] Therefore, as shown in drawing 10 , when the condensive load which phase contrast produces 
between output voltage V and the output current I is connected, Or by connecting a late phase load to the 
1 st output terminal 1 5 1 and the 2nd output terminal 1 52 Even if it is the case where output voltage is 
distorted with phase contrast, a current value, etc. of output voltage and the output current It is the 
adjusted value Yn which has the current correction term (I-Z-S) which amends output voltage according 
to the current value I of an instant instant. And since each PWM reference value Pn is corrected by the 
electrical-potential-difference table value Qn made into no-load output voltage, and the adjusted value Yn 
equipped with the electrical-potential-difference correction term which also corrects a difference with the 
detected output voltage V Irrespective of the phase contrast of output voltage and the output current, no 
matter the value of the output current may always be what value, amendment which brings the wave of 
output voltage close to a proper sine wave can be performed. 

[0121] and the time of the value of an PWM reference value changing with the properties of an inverter 
circuit 130 and a low pass filter 140 with this portable generator 100 only in 1 ~ between the 1st output 
terminal 151 and the 2nd output terminal 152 ~ electrical-potential-difference change of S volts - also 
being generated - If the AD translation ratio at the time of the electrical-potential-difference table value 
Qn corresponding to S volts which is the change value of this output voltage changing the division ratio 
and output voltage signal of the output voltage detector 340 into a digital signal from an analog signal as 
changed only in 1 is defined Each electrical-potential-difference table value memorized by each PWM 
reference value memorized by the PWM criteria table and the output voltage value table can be made 
equal. Furthermore, if it determines that the division ratio and AD translation ratio of the output voltage 
detector 340 make equal an PWM reference value and an electrical-potential-difference table value, the 
constant M and constant T at the time of calculating the above-mentioned adjusted value Yn can process 
the operation in the CC means 3 10 as 1 . 

[0122] Moreover, the ratio of the value of an output current signal and the value of the output current 
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itself which the output current detector 330 outputs further, And the AD translation ratio at the time of 
changing an output current signal into a digital signal from an analog signal is made predetermined. If 
internal impedance Z of a power circuit 101 and the value of an PWM reference value make the ratio of 
the value of a digital output current signal to the value of the output current equal to a product with S 
which is the change value of output voltage when only 1 changes Data processing of the value of the 
output current signal made into the digital signal with the analog-to-digital converter 41 1 of the CC means 
310 can be directly carried out as a value of a current correction term (I-Z-S). 

[0123] Therefore, the peak value of the PWM reference value memorized on an PWM criteria table is set 
to 0. With a CC means 310 to have the PWM signal generation section 441 which forms the PWM control 
signal which makes duty ratio 50% based on 0 of this PWM reference value In the output voltage wave 
Monitoring Department 433 Each adjusted value Yn corresponding to each PWM reference value Pn is 
computed only by subtracting the value of the output voltage signal inputted into the output voltage wave 
Monitoring Department 433 from a difference with the value of the output voltage signal inputted into the 
PWM reference value memorized by the PWM criteria table and the output voltage wave Monitoring 
Department 433. It is memorizable. 

[0124] And if each adjusted value Yn by this value of an output current signal and value of an output 
voltage signal that were detected is subtracted from each PWM reference value Pn and an PWM control 
signal is formed in the PWM signal generation section 441, output voltage generated between the 1st 
output terminal 151 and the 2nd output terminal 152 can be made into the electrical potential difference of 
a right sine wave configuration. In addition, it outputs from the CC means 310 by making into an PWM 
control signal the pulse signal which makes duty ratio 50%. Minute time amount until the output voltage 
value signal which shows 0 of output voltage by this pulse signal is inputted into the CC means 310 it 
presets beforehand with circuit properties, such as an inverter circuit 1 30, and an electrical-potential- 
difference table value is compared with the detected output voltage value ~ ****.. This minute time 
difference may be corrected based on the zero cross signal into which it is inputted from the square wave 
formation circuit 535, and relation with the output voltage outputted to an PWM control signal, the 1st 
output terminal 151, and the 2nd output terminal 152 may be adjusted correctly. 
[0125] Moreover, when it makes it face to start the output of an PWM control signal from the PWM 
signal generation section 441 and a zero cross signal is inputted into the CC means 310 from the square 
wave formation circuit 535, the CC means 310 starts actuation of the synchronized operation control 
section 437. It first judges whether this synchronized operation control section 437 is in agreement with 
the frequency to which the frequency of the electrical potential difference generated between the 1 st 
output terminal 151 and the 2nd output terminal 152 with input spacing of a zero cross signal was set by 
the configuration switch 318. 

[0126] and the peak value of the electrical potential difference to which peak voltage was set by the 
configuration switch 3 1 8 by the output voltage signal when the frequency was in agreement and 
abbreviation — it judges whether it is equal. Thus, the frequency and electrical potential difference which 
were set up by the electrical potential difference generated between the 1st output terminal 151 and the 
2nd output terminal 152 and the configuration switch 318 are compared, an abnormality signal is 
outputted to a display and control section 425, without making actuation of the PWM signal generation 
section 441 start, when it judges that it is not in agreement with the set point, and a necessary status signal 
is made to output to the operational status display 427 from a display and control section 425. 
[0127] Moreover, when the frequency and the electrical potential difference are in agreement with the set 
point, the PWM signal generation section 441 is made to start actuation to compensate for the standup of 
the zero cross signal from the square wave formation circuit 535, the PWM reference value of an PWM 
criteria table is read from a head, and the output of an PWM control signal is made to start. In addition, if 
actuation of the PWM signal generation section 441 begins, an PWM reference value is immediately 
corrected by the adjusted value by the output voltage wave Monitoring Department 433 like the above- 
mentioned individual operation, or an adjusted value will be memorized, it will correct in a round term, 
and an PWM control signal will be formed based on this corrected correction reference value. 
[0128] Thus, actuation of an inverter circuit 130 is started, a single-phase alternative current electrical 
potential difference is outputted between the 1st output terminal 151 and the 2nd output terminal 152 
through a low pass filter 140, and the single-phase alternative current electrical potential difference of a 
right sine wave configuration can be outputted from the portable generator 100 concerned which is AC- 
power-supply equipment, making in agreement a phase and an electrical potential difference with the 
alternating voltage inputted between this single-phase alternative current electrical potential difference, 
the 1st output terminal 151, and the 2nd output terminal 152. 
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[0129] And after starting synchronized operation, the synchronized operation control section 437 judges 
the zero cross signal inputted into the CC means 310 concerned, whenever the PWM signal generation 
section 441 outputs the PWM control signal based on 0 which is the peak value of an PWM reference 
value, and performs phase adjustment control with the portable generator 100 concerned and other 
generators. The single-phase alternative current electrical potential difference which is the output voltage 
at the time of this synchronized operation makes the sine wave which has the zero crossing point which 
carried out abbreviation coincidence with 0 of the PWM reference signal shown as a sine wave of a 
outputted to (3) of drawing.9 from a low pass filter 140, when the PWM control signal based on an PWM 
reference value is outputted, as shown in (1) of drawing 9 . However, as the phase of the electrical 
potential difference which the portable generator 100 concerned outputs through this low pass filter 140, 
and the sinusoidal voltage which other generators output shows as c (3) of drawing_9_ , when having 
shifted, the electrical potential difference generated between the 1st output terminal 151 and the 2nd 
output terminal 152 turns into an electrical potential difference by which both electrical potential 
differences were compounded as shown in (3) of drawing.9 as b. That is, it becomes the sine wave shown 
in (2) of drawing 9 to the zero crossing point of the criteria sine wave shown in (1) of drawing 9 , and the 
zero crossing point of an output voltage signal will shift [ the zero crossing point of a criteria sine wave ]. 
[0130] Therefore, if the square wave made into the zero cross signal of output voltage to the timing which 
outputted the PWM control signal based on 0 of an PWM reference value is L level, it will judge that the 
phase is progressing rather than the electrical potential difference which other generators with which the 
single-phase-alternative-current electrical potential difference which the portable generator 100 concerned 
outputs is performing parallel operation output, and the synchronized-operation control section 437 will 
perform control which lengthens the period of the criteria sine wave made into an PWM control signal. 
[0131] Moreover, if the square wave made into the zero cross signal of output voltage to the timing which 
outputted the PWM control signal based on 0 of an PWM reference value is H level, the synchronized 
operation control section 437 will perform control which shortens the period of a criteria sine wave. 
Facing adjusting the period of the criteria sine wave formed with this PWM control signal, the 
synchronized operation control section 437 makes spacing of the clock which reads an PWM reference 
value from an PWM criteria table change. 

[0132] Spacing of this clock is some thru/or a thing formed about ten pieces in the inside of hundreds 
clocks which control the frequency divider which forms the read-out clock of an PWM reference value, 
and form [ the time amount (time interval of one step in an PWM modulation period) of one clock ] a 
round term for several % thru/or the clock signal made for a long time or short about 10%. Thus, the 
positive/negative of the electrical potential difference generated between the 1st output terminal 151 and 
the 2nd output terminal 152 to the timing of the zero crossing point of the criteria sine wave by the PWM 
control signal formed in the PWM signal generation section 441, Namely, in order to detect a gap of the 
zero crossing point of a criteria sine wave and output voltage and to adjust the output timing of a criteria 
sine wave, The effect based on the phase contrast of the output voltage and the output current by the class 
of load can be lost, and the phase contrast of the output voltage of other generators and the portable 
generator 100 concerned can be corrected correctly. 

[0133] Moreover, the frequency regulation of the criteria sine wave by this PWM control signal Or it is 
only changing about 10%. the pulse separation of a clock signal, i.e., output spacing of an PWM control 
signal, — several % — In order not to change the pulse width of each pulse made into the PWM control 
signal which are the number of the pulse signal made into an PWM control signal, and the value of each 
PWM control signal, An adjustment change of the period can be made changing smoothly the wave of the 
single-phase alternative current electrical potential difference which the criteria sine wave which an PWM 
control signal forms, and the portable generator 100 concerned output. 

[0134] And the output voltage wave Monitoring Department 433 has an output voltage value table as 
mentioned above, the pulse width of the pulse signal which compares the electrical-potential-difference 
table value read from the output voltage table with the output voltage read with the output voltage signal, 
and forms an PWM control signal in the PWM signal generation section 441 is made to correct — **** - 
When it continues that the value of the output voltage detected at the time of synchronized operation 
becomes large to an electrical-potential-difference table value, the correction which enlarges pulse width 
of an PWM control signal is made by multiplying an PWM reference value or a correction reference value 
by the multiplier doubled with this variation. 

[0135] In addition, the correction which makes pulse width of an PWM control signal small conversely, 
and makes output voltage small is made, to compensate for pulse width adjustment of this PWM control 
signal, an electrical-potential-difference table value is also corrected at the time of individual operation, 
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and it performs the comparison with the electrical-potential-difference table value and output voltage 
value in the output voltage wave Monitoring Department 433. Thus, when output voltage rises at the time 
of synchronized operation, the value of the single-phase alternative current electrical potential difference 
outputted through the inverter circuit 130 and low pass filter 140 of the portable generator 100 concerned 
can be raised, and change of the electrical potential difference outputted from other generators which are 
performing parallel operation can be made to follow by enlarging pulse width of the pulse signal made 
into an PWM control signal. 

[0136] Moreover, in this synchronized operation control section 437, based on the output current value 
from the output current detector 330, the value of the pulse width of an PWM control signal is adjusted, 
and adjustment of output voltage is also performed. When adjustment of this output voltage exceeds the 
predetermined value which the current value outputted from the 1st output terminal 151 or the 2nd output 
terminal 152 with an output current signal makes 85% of a rated current value, and 90%, Modification 
and correction modification of an electrical-potential-difference table value which make small slightly 
pulse width of the pulse signal made into an PWM control signal are made by multiplying further an 
PWM reference value or a correction reference value by the multiplier so that the value of a single-phase 
alternative current electrical potential difference may be reduced about 1%. 

[0137] Thus, when an output current value becomes large to near the rated current value, there can be past 
[ no / deviation ] in one generator by reducing output voltage slightly about load sharing of a generator 
which is performing parallel operation, as mentioned above, with the CC means 310 an PWM control 
signal is formed so that the output voltage produced between the 1st output terminal 151 and the 2nd 
output terminal 152 together with the individual-operation control section 435 or the parallel operation 
control section 437 by the output voltage wave Monitoring Department 433 and the PWM signal 
generation section 441 may serve as a sinusoidal predetermined configuration --**** — When 
amendment of the PWM reference value for forming this PWM control signal performs addition or 
multiplication to the PWM reference value of the first half period of an PWM criteria table, subtraction or 
division process may be performed to the PWM reference value of the second half period of an PWM 
criteria table. 

[0138] Namely, the peak value of the PWM reference value memorized on an PWM criteria table is set to 
0 as mentioned above. Duty ratio of the pulse in the PWM control signal which is made to correspond to 0 
of this PWM reference value, and is formed is made into 50%. A period takes the first half in which the 
duty ratio based on the value of an PWM reference value is made to correspond to an PWM reference 
value as a value exceeding 50% one by one, and pulse width is changed in the shape of a sine wave. 
While a period also makes 0 of an PWM reference value 50% of duty ratio in the second half When 
forming a round term of an PWM control signal by changing pulse width in the shape of [ which made 
duty ratio correspond to each value of an PWM reference value as a value smaller than 50% on the basis 
of 50% periodically in the second half] a sine wave The PWM reference value which depends addition or 
subtraction through a round term is amended. 

[0139] And make an PWM reference value into the forward predetermined value which is not 0, and it 
has the PWM criteria table changed rather than the predetermined value so that the value of an PWM 
reference value might be made into the shape of a sine wave smaller [ large again ] than a predetermined 
value focusing on this predetermined value. When forming the PWM control signal with which duty ratio 
is made into 50% based on the head of the PWM reference value which is a predetermined value 
memorized by this PWM criteria table in the PWM signal generation section 441, as amendment of an 
PWM reference value When adding periodically in the first half, it subtracts periodically in the second 
half, and when multiplying periodically in the first half, division is periodically performed in the second 
half. 

[0140] Thus, by switching addition, subtraction or multiplication, and division periodically in the first half 
a period and the second half In the half period when the 1st output voltage VI which is the output voltage 
of the 1st output terminal 151 is larger as shown in drawjngJLl R> 1 than the 2nd output voltage V2 
which is the output voltage of the 2nd output terminal 152 Output voltage V which turns into a difference 
electrical potential difference between both-ends children with the 1st output voltage vl which revised the 
1st output voltage VI downward is made small. The 1st output voltage VI can make the correction which 
enlarges the 1st output voltage VI in a half period smaller than the 2nd output voltage V2, and can make 
small output voltage V as well as [ in the first half] a period. 

[0141] Furthermore, this CC means 310 controls the direct-current- voltage generating circuit 1 10 by the 
circuit-protection section 431, and is controlling engine revolving speed control by the throttle opening 
control section 423 again. The halt circuit 360 performs control of the direct-current-voltage generating 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/5/2005 



JP,200 1-268924, A [DETAILED DESCRIPTION] 



Page 22 of 25 



circuit 1 10 by this circuit-protection section 431 through the thyristor control circuit 170. As shown in 
drawjng__3 , this halt circuit 360 was constituted from a switching transistor 361 which connected the base 
to the CC means 310, grounded the emitter of a switching transistor 361, and has connected the collector 
of this switching transistor 361 to the cathode of the light emitting diode 177 in a photo coupler 175. 
[0142] It faces controlling the direct-current-voltage generating circuit 1 10 by this halt circuit 360, and 
output a halt control signal to the halt circuit 360 from the circuit-protection section 431 until the 
rotational frequency signal inputted from the rotational frequency detector 319 is stabilized and is 
maintained, and light emitting diode 177 is made to turn on, and it is made not to make a continuity signal 
output from the thyristor control circuit 170 at the time of engine starting. 

[0143] And when an engine rotational frequency is stabilized, the output of a halt control signal is 
suspended, it checks that the electrical potential difference of the DC-power-supply section 120 has 
reached the predetermined electrical potential difference of 160 volts thru/or 200 volts with the direct- 
current-voltage signal from the direct-current-voltage detector 320, and the output of an PWM control 
signal is started from the PWM signal generation section 441 based on control of the individual-operation 
control section 435 or the synchronized operation control section 437. 

[0144] Furthermore, control of an engine performs the pulse motor of the throttle controlling mechanism 
315 forward rotation or by carrying out inverse rotation through the throttle driver 313 by the engine 
rotation speed detector 421 and the throttle opening control section 423. This engine revolving speed 
control makes a predetermined value the opening signal inputted from the throttle controlling mechanism 
315 according to the output current signal from the output current detector 330, or makes a predetermined 
value counted value of the impulse counter of the throttle controlling mechanism 315, and carries out a 
predetermined engine speed to compensate for an output. Moreover, throttle opening is corrected 
according to the rate of a flow of the time amount which is outputting the continuity signal to the direct- 
current-voltage generating circuit 110 with the cathode potential of the light emitting diode 177 in a photo 
coupler 175, i.e., the rate of a thyristor 111, and efficient electrical-potential-difference conversion is 
performed. 

[0145] Moreover, with this portable generator 100, when the overcurrent exceeding the rated current 
flows, control which stops actuation of the direct-current-voltage generating circuit 1 10 or an inverter 
circuit 130 by the circuit-protection section 431 of the CC means 310 is performed, and while aiming at 
protection of a power circuit 101 by suspending the output of a single-phase alternative current electrical 
potential difference, control which stops actuation of the direct-current- voltage generating circuit 1 10 by 
the overcurrent sensing circuit 350 is performed. 

[0146] The control by the circuit-protection section 431 which protects this power circuit 101 shall have 
started the output of a halt control signal in the halt circuit 360 while stopping the output of the PWM 
control signal currently outputted from the PWM signal generation section 441 if the persistence time for 
several seconds thru/or several minutes passes when an output current value exceeds 1 .2 times of rated 
voltage. And while starting the output of a halt control signal by the persistence time short when an output 
current value is large according to the value exceeding 1 .2 times of the rated current, the PWM signal 
generation section 441 is made to suspend the output of an PWM control signal, when [ some ] the value 
beyond the rated current is small, output initiation of a halt control signal and output halt control of an 
PWM control signal are performed by the long persistence time, and the output of a single-phase 
alternative current electrical potential difference is stopped. Moreover, when the value of the output 
current reaches 2 double remainder of rated voltage, while stopping the output of an PWM control signal 
immediately, the output of a halt control signal is started and the output of a single-phase alternative 
current electrical potential difference is stopped. 

[0147] Furthermore, when the value of the output voltage detected in the value and the output voltage 
detector 340 of the direct current voltage detected in the direct-current- voltage detector 320 becomes high 
unusually, Moreover, when the time of falling more greatly than 100 volts, for example and the electrical 
potential difference lower than 100 volts which are the value to which output voltage is set continue etc., 
Also when it detects that abnormal voltage occurred in the power circuit 101, the circuit-protection 
section 431 outputs a halt control signal to the halt circuit 360. And the output of the single-phase 
alternative current electrical potential difference from the 1st output terminal 151 and the 2nd output 
terminal 152 is stopped by making the PWM signal generation section 441 suspend the output of an PWM 
control signal. 

[0148] Moreover, the overcurrent sensing circuit 350 prepared independently [ the CC means 310 ] stops 
the output of the continuity signal which outputs the stop signal of L level to a photo coupler 175, and the 
thyristor control circuit 170 is outputting to the direct-current-voltage generating circuit 1 10, when the 
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value of the output current reaches the about twice of rated voltage. For this reason, when the value of the 
output current reaches the about twice of rated voltage, each thyristor 1 1 1 of the direct-current- voltage 
generating circuit 1 10 is made into non-switch-on, and the electric power supply from AC generator 50 to 
the DC-power-supply section 120 is stopped. Therefore, the output voltage of the DC -power-supply 
section 120 descends. 

[0149] Therefore, output voltage of the DC-power-supply section 120 is made into alternating voltage by 
PWM control. The output voltage which is the potential difference of the 1st output terminal 151 and the 
2nd output terminal 152 formed by the 1st PWM signal and the 2nd PWM signal by the PWM control 
signal made into fixed duty ratio declines. It can prevent that also decrease the load current, and it is 1.2 
times as large as the rated current, the output of a single-phase alternative current electrical potential 
difference being immediately suspended exceeding 2 double remainder of the rated current and an output 
current value exceed [ the output current J, and the output of a single-phase alternative current electrical 
potential difference is suspended extremely for a short time. 

[0150] In addition, an overcurrent sensing circuit 350 is not what is restricted when a value twice [ about ] 
the current value of the rated current is detected in the output current detector 330 and it sets up reference 
voltage so that a stop signal may be outputted. When the current exceeding 1 .5 times of a rated current 
value tends to flow, rectification actuation of the direct-current- voltage generating circuit 1 10 is stopped. 
When stopping the electric power supply from AC generator 50 to the DC-power-supply section 120 and 
making it reduce output voltage etc., It doubles with the property and endurance of the component which 
forms a power circuit 101, and a safety standard, and sets up as a proper value with the output current 
value at the time of making a halt control signal output to the CC means 310. 

[0151] in addition, the gestalt of the above-mentioned implementation is formed as a constant-voltage 
control section 500 by the circuitry by the flow control signal formation circuit 510, the output current 
detector 330, and the thyristor control circuit 170 ~ **** — Consider as the portable generator 100 which 
omitted the flow control signal formation circuit 510, and it programs to form the constant- voltage control 
section 500 in the interior of a CC means 310 by which the output current signal from the output current 
detector 330 is inputted. Controlling the output of a continuity signal from the thyristor control circuit 170 
based on the direct-current- voltage signal inputted into the CC means 310 from the direct-current-voltage 
detector 320, and keeping constant the electrical potential difference of the DC-power-supply section 120 
The output timing of a continuity signal may be adjusted based on the output current signal from the 
output current detector 330. 
[0152] 

[Effect of the Invention] This invention indicated to claim 1 forms alternating voltage with an AC 
generator. Rectify in a direct-current- voltage generating circuit, and this direct current voltage is made 
into a single-phase alternative current electrical potential difference by the inverter circuit. It is the output 
voltage correction approach of a portable generator of adjusting the pulse width of the PWM control 
signal which is made outputting from an output terminal through the low pass filter for an output, faces 
forming a single-phase alternative current electrical potential difference by the inverter circuit, detects the 
electrical-potential-difference value of a single-phase alternative current electrical potential difference, 
and is formed with a microcomputer. Face detecting the electrical-potential-difference value of a single- 
phase alternative current electrical potential difference, and Q to a band (50 Hertz thru/or about 60 Hertz) 
is high. The output voltage of an inverter circuit is detected using the low pass filter for detection which 
makes 1/10 of an PWM frequency thru/or 1 /about dozens frequency a cut off frequency. It is the output 
voltage correction approach of the portable generator which corrects immediately the PWM reference 
value read based on the difference of this output voltage and a target electrical potential difference when 
difference is detected. 

[0153] Therefore, it can perform easily facing detecting distortion of output voltage, detecting as a small 
distortion, and correcting quickly to a sudden distortion, and preventing fault correction. Moreover, this 
invention indicated to claim 2 is the output voltage correction approach of a portable generator that only 
the numeric value of the PWM reference value corresponding to the electrical-potential-difference value 
of the difference of a target electrical potential difference and a detection electrical potential difference 
indicated correction of an PWM control signal to claim 1 which corrects an PWM reference value and 
performs it. 

[0154] Therefore, it can perform easily facing detecting distortion of output voltage, detecting as a small 
distortion, without making the burden of a microcomputer heavy, and correcting quickly to a sudden 
distortion, and preventing fault correction. And this invention indicated to claim 3 forms alternating 
voltage with an AC generator. Rectify in a direct-current-voltage generating circuit, and this direct current 
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voltage is made into a single-phase alternative current electrical potential difference by the inverter 
circuit. It is the output voltage correction approach of a portable generator of adjusting the pulse width of 
the PWM control signal which is made outputting from an output terminal through the low pass filter for 
an output, faces forming a single-phase alternative current electrical potential difference by the inverter 
circuit, detects the electrical-potential-difference value of a single-phase alternative current electrical 
potential difference, and is formed with a microcomputer. Face detecting the electrical-potential- 
difference value of a single-phase alternative current electrical potential difference, and Q in the set-up 
output frequency of 50 Hertz or 60 Hertz is high. The output voltage of an inverter circuit is detected 
using the low pass filter for detection which makes 1/10 of an PWM frequency thru/or more than 1/about 
dozens frequency a cut off frequency. It is the output voltage correction approach of the portable 
generator which corrects immediately the PWM reference value read based on the difference of the output 
voltage of this low pass filter for detection, and a target electrical potential difference when difference is 
detected. 

[0155] Therefore, it can perform easily facing detecting distortion of output voltage, detecting as a small 
distortion, and correcting quickly to a sudden distortion, and preventing fault correction. Furthermore, this 
invention indicated to claim 4 is the output voltage correction approach of the portable generator indicated 
to claim 3 to which Q in the frequency of 50 Hertz switches the high low pass filter for detection, and the 
low pass filter for detection which Q in the frequency of 60 Hertz prepares the high low pass filter for 
detection, and uses to compensate for a switch of an output frequency. 

[0156] Therefore, use in the area and the area of 60 Hertz whose commercial frequency is 50 Hertz can be 
performed easily. Moreover, this invention indicated to claim 5 is the output voltage correction approach 
of a portable generator that only the numeric value of the PWM reference value corresponding to the 
electrical-potential-difference value of the difference of a target electrical potential difference and a 
detection electrical potential difference indicated correction of an PWM control signal to claim 3 or claim 
4 which corrects an PWM reference value and performs it. 

[0157] Therefore, it can perform easily facing detecting distortion of output voltage, detecting as a small 
distortion, without making the burden of a microcomputer heavy, and correcting quickly to a sudden 
distortion, and preventing fault correction. And this invention indicated to claim 6 forms alternating 
voltage with an AC generator. Rectify in a direct-current-voltage generating circuit, and this direct current 
voltage is made into a single-phase alternative current electrical potential difference by the inverter 
circuit. It is the output voltage correction approach of a portable generator of adjusting the pulse width of 
the PWM control signal which is made outputting from an output terminal through the low pass filter for 
an output, faces forming a single-phase alternative current electrical potential difference by the inverter 
circuit, detects the electrical-potential-difference value of a single-phase alternative current electrical 
potential difference, and is formed with a microcomputer. Face detecting the electrical-potential- 
difference value of a single-phase alternative current electrical potential difference, and the output voltage 
of an inverter circuit is detected using the low pass filter for detection which makes the frequency near an 
PWM frequency a cut off frequency. It is the output voltage correction approach of the portable generator 
which corrects immediately the PWM reference value read based on the difference of the output voltage 
of this low pass filter for detection, and a target electrical potential difference when difference is detected. 

[0158] Therefore, it can also make it easy to correct quickly and to carry out by detecting distortion 
correctly and doubling various corrections to a sudden distortion. Furthermore, this invention indicated to 
claim 7 is the output voltage correction approach of the portable generator indicated to claim 6 which only 
the numeric value of the PWM reference value equivalent to the value which made correction of an PWM 
control signal about [ 0.2 or more ] at the electrical-potential-difference value of the difference of a target 
electrical potential difference and a detection electrical potential difference, and applied less than one 
multiplier corrects an PWM reference value, and performs it again. 

[0159] Therefore, it can perform easily detecting distortion correctly, and correcting quickly to a sudden 
distortion, and preventing fault correction. And this invention indicated to claim 8 is the output voltage 
correction approach of the portable generator indicated they to be [ any of claim 1 which the PWM 
reference value which memorizes the correction value used for this correction, and forms the output 
voltage at the time of the detection in the following period also corrects with this correction value thru/or 
claim 7 ] while correcting the PWM reference value read when difference was detected. 
[0160] Therefore, while correcting quickly to a sudden distortion, correction can be added also to 
distortion to maintain and distortion of output voltage can be made small. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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